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This soil survey is a publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

This survey was made cooperatively by the Soil Conservation Service and 
the Ohio Department of Natural Resources, Division of Lands and Soil; and the 
Ohio Agricultural Research and Development Center. It was materially aided by 
funds provided by the Ottawa County Commissioners. The survey is part of the 
technical assistance furnished to the Ottawa Soil and Water Conservation 
District. Major fieldwork for this 501 survey was performed in the period 1977- 
1980. Soil names and descriptions were approved in 1981. Unless otherwise 
indicated, statements in this publication refer to conditions in the survey area in 
1981. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 

Cover: Windbreaks protect buildings from wind and snow and reduce soil 
blowing. This windbreak is on Nappanee silly clay loam, 0 to 3 percent slopes. 
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foreword 


This soil survey contains information that can be used in land-planning programs in 
Ottawa County. It contains predictions of soil behavior for selected land uses. The survey 
also highlights limitations and hazards inherent in the soil, improvements needed to 
overcome the limitations, and the impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management needed for 
maximum food and fiber production. Planners, community officials, engineers, developers, 
builders, and home buyers can use the survey to plan land use, select sites for 
construction, and identify special practices needed to insure proper performance. 
Conservationists, teachers, students, and specialists in recreation, wildlife management, 
waste disposal, and pollution control can use the survey to help them understand, protect, 
and enhance the environment. 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too unstable 
to be used as a foundation for buildings or roads. Clayey or wet soils are poorly suited to 
use as septic tank absorption fields. А water table near the surface makes a soil poorly 
suited to basements or underground instailations. 

These and many other soil properties that affect land use are described in this soil 
survey. Broad areas of soils are shown on the general soil map. The location of each soil is 
shown on the detailed soil maps. Each soil in the survey area is described. Information on 
specific uses is given for each soil. Help in using this publication and additional information 
are available at the local office of the Soil Conservation Service or the Cooperative 
Extension Service. 


Kik AR han 


Robert R. Shaw 
State Conservationist 
Soil Conservation Service 
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Ottawa County is in the north-central part of Ohio. It is 
bordered by Lake Erie on the east and northeast, by 
Sandusky County on the south, by Wood County on the 
west, and by Lucas County on the north. Ottawa County 
occupies approximately 172,160 acres, or 270 square 
miles. It has twelve townships. 

The population of the county in 1970 was 37,099 (77). 
Port Clinton, the county seat and the largest city, is in the 
eastern part of the county. It had a population of 7,202 
in 1970. Villages are Clay Center, Elmore, Genoa, 
Lakeside, Marblehead, Oak Harbor, Put-In-Bay (on the 
South Bass Island), and Rocky Ridge. 

This survey updates the soil survey of Ottawa County 
published in 1928 (77). It provides additional information 
and larger maps that show the soils in greater detail. 


general nature of the county 


This section provides general information about the 
county. It discusses the climate; settlement; farming; 
physiography, relief, and drainage; and history and 
economic development of the area. | 

The most valuable natural resources аге soil and 
water. Limestone and sand and gravel are other 
important natural resources. 


climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


Ottawa County is cold in winter and warm and 
occasionally hot in summer. Precipitation is well 
distributed throughout the year with a moderate peak in 
summer, and it is adequate for most crops on most soils. 
Winter precipitation is mainly snow, which occurs 
sometimes as a blizzard. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Ottawa, Ohio, in the 
period 1972 to 1978. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 26 degrees F, 
and the average daily minimum temperature is 17 
degrees. The lowest temperature on record, which 
occurred at Ottawa on-January 17, 1977, is -15 degrees. 
In summer the average temperature is 71 degrees,and 
the average daily maximum temperature is 83 degrees. 
The highest recorded temperature, which occurred on 
July 15, 1977, is 100 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 


between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 34 inches. Of this, 20 
inches, or 60 percent, usually falls in April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September.is less than 14 inches. The heaviest 1-day 
rainfall during the period of record was 3.28 inches at 
Ottawa on June 26, 1978. Thunderstorms occur on 
about 40 days each year, and most occur in summer. 

Average seasonal snowfall is 26 inches. The greatest 
snow depth at any one time during the period of record 
was 13 inches. On an average of 35 days, at least 1 inch 
of snow is on the ground. The number of such days 
varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 85 percent. The sun shines 65 percent 
of the time possible in summer and 40 percent in winter. 
The prevailing wind is from the southwest. Average 
windspeed is highest, 11 miles per hour, in spring. 


settlement 


Ottawa County was formed March 6, 1840 and 
acquired its name from a tribe of Indians whose last 
home in Ohio was near the Maumee River. The name 
“Ottawa” signifies trader and applied to this tribe 
because of their commercial transactions with the early 
white settlers. Their principal stock in trade was furs. The 
county was formed from Sandusky, Erie, and Lucas 
Counties. The General Assembly of the State of Ohio 
established the town of Port Clinton as the county seat 
on March 12, 1840 (5). 

A most notable event in the history of the county was 
the capture of the British fleet by Commodore Oliver H. 
Perry at the Battle of Lake Erie in 1813. Occurring near 
the Ottawa County islands, this victory opened the way 
for settlement of the county. 

The first settlements were made by the French, but 
they made very little progress for years in clearing the 
land because their principal occupations were hunting, 
trapping, and trading with the Indians. The people of 
mixed French and Indian descent who came to Catawba 
Island as early as 1795 subsisted chiefly on hunting and 
trapping (6). Many other early settlers came to the 
county in the early nineteenth century from Connecticut. 
Since they were impressed with the climate and soil, 
they established farms. Some of the eastern part of the 
county is within the area known as the “Fire Lands” and 
was donated by the state of Connecticut to persons 
whose property was destroyed by fire. 

Malaria and other ague-type diseases were common 
during settlement and constituted a great obstacle to 
early settlers, especially in the Black Swamp. This 
problem abated as forests gave way to cultivated fields 
and the swamps and marshlands were drained. 
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Blackbirds were also a problem for early settlers. 
Especially near swamps, they drove into grain fields by 
the thousands and totally destroyed unguarded crops. 

Originally most of the county was heavy timber. It 
disappeared as the population expanded, and the 
lumbering business was developed. This was later 
followed by farming. Corn was the leading grain crop, 
and wheat, oats, barley, and rye were also produced. 
Other vocations contributing to early settlements 
included stock raising, fruit growing, and wine making. 
Many German settlers found the county islands ideal for 
grape growing and wine making. Other settlements 
developed around the kiln processing and shipping of 
some of the finest quality limestone of that day. 

A few years after the first permanent settlements were 
made, hundreds of barrels of fish were caught and 
shipped annually. The fish population decreased fivefold 
by 1874 due to the great number of people in the fishing 
industry, improved fishing equipment, and increased 
demand. 


farming 


In 1979, about 72 percent of the land area in Ottawa 
County was farmed (76). The major commodities, ranked 
according to the percentage of total cash receipts in the 
county, were soybeans, 46 percent; wheat, 12 percent; 
corn, 11 percent; vegetables and fruits, 11 percent; 
cattle and calves, 4 percent; hogs, 3 percent; dairy 
products, 3 percent; poultry, 2 percent; and all others, 8 
percent (75). 

According to the Census of Agriculture, the average 
size of farms increased from 133 acres in 1969 to 144 
acres in 1974. The number of farms decreased during 
this period from 979 to 785 (78). 

In 1979 the acreage in soybeans grown for all 
purposes was 57,100 acres and in corn was 15,400 
acres. The acreage in fruits and vegetables remained at 
about 4,000 acres. The acreage in hay was 8,600 acres. 
The number of hogs and pigs was 4,400, and the 
number of cattle and calves was 5,100. 


physiography, relief, and drainage 


Ottawa County soils are post-glacial in origin, and 
most of the county is in the lake plain of glacial Lake 
Maumee. Glacial lake sediments in which the soils 
formed are variable in thickness. Several outcrops of 
limestone in the county are primarily in the western part, 
the peninsula, and the islands. Other distinct features of 
the landscape are the marshland and bogs around Lake 
Erie and Sandusky Bay. 

Ottawa County lies entirely within the glaciated part of 
Ohio. The lake plain sediments covering most of the 
county are underlain by glacial till, which is further 
underlain by limestone. 

The county drains mainly into Lake Erie through the 
Portage and Toussaint Rivers and Crane, LaCarpe, and 
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Turtle Creeks and their tributaries. The southeastern part 
of the county drains through Muddy Creek and its 
tributaries into Sandusky Bay. 

The surface relief of the county is nearly level to 
sloping. West of Port Clinton the surface is flat and is but 
little elevated above Lake Erie. Shallow stream valleys 
cut to a depth ranging from 15 to 25 feet. The low 
limestone ridges, or knolls, rise 5 to 15 feet above the 
general level to break the evenness of the landscape. 
East of Port Clinton the relief is undulating or gently 
rolling. It is generally level along the lake front and rises 
gently inland, except in Catawba Island Township and at 
the eastern end of Marblehead Peninsula where 
limestone bedrock protrudes above the surrounding 
plain. 

Water supplies of the municipal areas come from Lake 
Erie. Rural areas obtain water from subsurface aquifers. 


history and economic development 


The battle of Lake Erie, in which Commodore Perry 
defeated the British fleet in September 1813, opened the 
way for the defeat of the united British and Indian forces 
in the Northwest Territories. Finally, American commerce 
on the lake was made safe (7). 

The first vocations in Ottawa County were concerned 
with the quest for food and included fishing, hunting, and 
trapping. Even today, commercial fishing and trapping 
contribute much to the economic welfare of the county. 
In early stages of settlement, forests were cut down and 
a lumber industry was developed. After the forests were 
cleared, the land was used for cultivated crops. 

The early agricultural industry consisted of grain 
farming and stock raising as well as fruit and vegetable 
growing. Increases, however, in tillable agricultural land 
were slow in coming. With much of the county in level, 
impermeable soils, artificial drainage was necessary to 
make tillage possible. 

Vineyards and wineries flourished in some areas, 
especially on Middle and North Bass Islands. The 
growing of grapes began in 1850, in the area east of 
Port Clinton, and continued until infestations of black rot 
became severe. Because the soil and climate in this 
area are particularly suitable for orchards, vineyards 
gave way to peach orchards in about 1885. Peaches 
were the leading fruit crop until the late 1920's. Early in 
the twentieth century, general farming became prevalent 
in the central and western parts of the county. Wheat 
was a leading cash crop, and sugar beets were an 
important specia! crop in this period. About this time, 
poultry production began to increase, and muskrat 
farming was a new venture in the county. 

The population of Ottawa County grew from 2,248 in 
1840 to 37,099 in 1970 (3). This increase in population 
resulted from four major factors. First, the county's 
location between the major urban centers of Cleveland 
and Toledo made it a convenient recreation area for city 


dwellers and a good residential area from which to 
commute to jobs in urban centers. Second, Camp Perry 
was established in 1906 as an Ohio National Guard 
training ground. А number of full-time employees were 
also needed to run and maintain Camp Perry. Third, the 
Erie Army Depot was established adjacent to Camp 
Perry in 1918 to overhaul, repair, supply, and test military 
equipment. When it was phased out in the 1960's, 
hundreds of jobs were lost. Fourth, several private 
manufacturing industries also located in the county, 
creating several hundreds of jobs (70). 

The primary manufacturing industries include stone, 
clay, and rubber products as well as food processing. 
The stone-clay industry involves the making of concrete, 
sandstone, lime, and gypsum products. Food industries 
in the county include processing plants for meat, animal 
food, fruit and vegetables, and fish; dairies; wineries; and 
candy factories. Near the lake, the storage, repair, and 
servicing of boats are thriving industries. 

Recreation is seasonally important in the region's 
economy. The county has many summer cottages, trailer 
camps, motel areas, small amusement parks, golf 
courses, and boat marinas. Various types of boats, 
including sailboats, cabin cruisers, and yachts, are 
operated from the marinas along Lake Erie. The national 
pistol and rifle matches are held at Camp Perry and draw 
contestants from every state in the Union. More than 
40,000 visitors can be expected to attend certain special 
events. 

Today major highways connect centers of trade 
throughout the county. Major railroads provide 
transportation from Cleveland and Fremont to Toledo. 
Air transportation is available from the Bass Islands to 
the mainland, and there is an auto ferry. The Sandusky 
Bay Bridge, which was built in 1929, shortened highway 
travel from Ottawa County east to Sandusky and 
Cleveland by 20 miles. The present Sandusky Bay 
Bridge was built in the 1960's and provides for a greater 
flow of traffic. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
А profile is the sequence of natural layers, or horizons, in 
a Soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 


boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map 
units" and “Detailed soil map units." 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 


characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, woodland managers, engineers, 
planners, developers and builders, home buyers, and 
others. 


general soil map units 


The general soil map at the back of this publication 
shows broad areas, called soil associations, that have a 
distinctive pattern of soils, relief, and drainage. Each soil 
association on the general soil map is a unique natural 
landscape. Typically, a soil association consists of one 
or more major soils and some minor soils. It is named for 
the major soils. The soils making up one association can 
occur in other units but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 


soil associations 


1. Castalia-Milton association 


Moderately deep, nearly level and gently sloping, well 
drained soils formed т dominantly loamy and clayey 
material over dolomitic limestone bedrock 


This association occurs on slight rises and knolls on 
the lake plains and on islands. It is underlain by 
limestone bedrock. 

This association covers about 6 percent of the county. 
It is about 45 percent Castalia soils, 15 percent Milton 
soils, and 40 percent soils of minor extent. 

Castalia and Milton soils are on the tops and sides of 
rises and knolls. Castalia soils are nearly level and gently 
sloping and well drained. They formed in residuum from 
fractured limestone and in glacial drift in voids in the 
bedrock. Permeability is rapid, and the available water 
capacity is very low. These soils are very stony. Milton 
soils are gently sloping and well drained. They formed in 
loamy and clayey glacial till over limestone bedrock. 
Permeability is moderately slow, and the available water 
capacity is low. 

The minor soils in this association are in the Rawson, 
Haskins, Dunbridge, and Millsdale series. The Rawson 
Soils are deep and moderately well drained and well 
drained; the Haskins soils are deep and somewhat 
poorly drained; the Dunbridge soils formed in glacial 


outwash over limestone bedrock; and the Millsdale soils 
are very poorly drained and are in depressions. Small 
quarries are in some areas. 

The soils in this association are used for orchards, 
vineyards, and brush. Many areas are used for trailer 
parks and recreation. These soils are suited to these 
uses, The lake influences the temperatures in spring, 
greatly reducing frost damage. Because the Castalia 
soils are stony and droughty, they are generally not 
suited to corn, soybeans, and small grains. The Milton 
soils, however, are suited to these uses. Both soils are 
poorly suited to septic tank absorption fields. They are 
moderately well suited to poorly suited as a site for 
buildings. 

Because the available water capacity of these soils is 
low or very low, conservation of moisture is important. 
These soils are suited to irrigation and to grazing early 
in spring. They are better suited to houses without 
basements than to houses with basements. Blasting of 
bedrock is generally needed before a basement can be 
constructed or underground utility lines can be installed. 
The effluent from sanitary facilities may move through 
fissures in the bedrock and contaminate underground 
water supplies. Central sewage systems should be used 
wherever possible. 


2. Hoytville-Nappanee association 


Deep, nearly level, very poorly drained and somewhat 
poorly drained soils formed in silty and clayey glacial till 

This association is on broad, flat, uniform lake plains 
that have slight rises. The soils are mainly nearly level; 
however, some sloping areas are along drainageways. 

This association covers about 20 percent of the 
county. It is about 55 percent Hoytville soils, 20 percent 
Nappanee soils, and 25 percent soils of minor extent. 

Hoytville soils are on broad flats and along poorly 
defined drainageways, and Nappanee soils are on slight 
rises and in long, narrow, low slope breaks along 
drainageways. Hoytville soils are nearly level and very 
poorly drained. They formed in glacial till. Permeability is 
slow. A seasonal high water table is near or above the 
surface, and these soils are ponded during periods of 
heavy rainfall. Nappanee soils are nearly level and 
somewhat poorly drained. They formed in glacial till. 
Permeability is slow. A seasonal high water table is at a 
depth of 12 to 24 inches. Both soils have a moderate 
available water capacity. 


The minor soils in this association are in the Haskins, 
Toledo, Millsdale, St. Clair, Wabasha, Genesee, and 
Shoals series. The somewhat poorly drained Haskins 
soils are on slight rises; the very poorly drained Toledo 
soils are in depressions and on flats; the very poorly 
drained, moderately deep Millsdale soils are near 
bedrock highs; the moderately well drained St. Clair soils 
are on side slopes along drainageways; and the very 
poorly drained Wabasha soils, the well drained Genesee 
soils, and the somewhat poorly drained Shoals soils are 
on flood plains. 

Most areas of this association are used as cropland. 
Specialty crops are grown in some areas. These soils 
are suited to corn, soybeans, and specialty crops when 
drained. They are poorly suited to moderately well suited 
as a site for buildings and poorly suited to generally not 
suited to septic tank absorption fields. 

Ponding, slow permeability, and high shrink-swell 
potential are major limitations to the use of these soils. 
Surface and subsurface drains are commonly used to 
improve drainage. These soils should be tilled, 
harvested, or grazed within a narrow range of moisture 
content, because they become compacted and cloddy if 
worked when wet. Because Nappanee soils are on slight 
rises and slope breaks along drainageways, they are 
better suited as sites for buildings than the Hoytville 
Soils. Tops of foundations should be elevated above 
normal grade, and building sites and septic tank 
absorption fields should be landscaped for good surface 
drainage away from foundations and absorption fields. 


3. Lenawee-Kibbie-Colwood association 


Deep, nearly level, very poorly drained and somewhat 
poorly drained soils formed in silty, loamy, and sandy 
glacial lakebed deposits 


This association is on broad flats and slight rises on 
lake plains. The soils are mainly nearly level; however, 
some sloping areas are on side slopes along 
drainageways. 

This association covers about 10 percent of the 
county. It is about 25 percent Lenawee soils, 15 percent 
Kibbie soils, 10 percent Colwood soils, and 50 percent 
soils of minor extent. 

All three of the major soils are on broad flats. Kibbie 
soils are also on slight rises, and Lenawee and Colwood 
soils are in depressions. Lenawee soils are very poorly 
drained. They formed in silty and loamy lakebed 
sediments. They have a seasonal high water table near 
or above the surface and are ponded during periods of 
heavy rainfall. Kibbie soils are somewhat poorly drained. 
They formed in stratified loamy and sandy lakebed 
sediments. They have a seasonal high water table at a 
depth of 12 to 24 inches. Colwood soils are very poorly 
drained. They formed in loamy and sandy lakebed 
sediments. They have a seasonal high water table near 
or above the surface and they are ponded during periods 
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of heavy rainfall. Permeability is moderate. All three soils 
have a high available water capacity. 

The minor soils in this association are in the Del Rey, 
Rimer, Nappanee, St. Clair, Genesee, Haskins, and 
Rawson series. The somewhat poorly drained Del Rey, 
Rimer, and Nappanee soils are on slight rises; the 
moderately well drained St. Clair soils are on slope 
breaks along drainageways; the well drained Genesee 
soils are on flood plains; and the somewhat poorly 
drained Haskins and the moderately weil drained and 
well drained Rawson soils are on terraces. 

The soils in this association are used mainly for crops. 
Some areas are used for specialty crops. Drained areas 
are well suited to corn, soybeans, small grains, and 
specialty crops. This association is poorly suited to 
moderately well suited as a site for buildings and 
moderately well suited or generally not suited to septic 
tank absorption fields. 

Ponding is a major limitation for most uses of these 
soils. Soil blowing is a hazard in unvegetated areas of 
the Kibbie soils. Surface and subsurface drains are 
commonly used to improve drainage. Planting cover 
crops, using conservation tillage that leaves crop residue 
on the soil surface, and returning crop residue to the soil 
increase infiltration and reduce damage from soil 
blowing. Kibbie soils are better suited as a site for 
buildings and septic tank absorption fields than the 
Colwood and Lenawee soils. Building sites should be 
landscaped for good surface drainage away from 
foundations. Using drains at the base of footings and 
using exterior basement wall coatings help prevent wet 
basements. Sloughing is a hazard in excavations in the 
Colwood and Kibbie soils. 


4. Toledo association 


Deep, nearly level, very poorly drained soils formed in 
clayey glacial lakebed sediments 


This association is on broad flats adjacent to a lake 
and bays and rivers. The soil surface is commonly lower 
than the water level during most of the year. 

This association covers about 14 percent of the 
county. It is about 85 percent Toledo soils and 15 
percent soils of minor extent. 

Toledo soils are on broad flats. They are nearly level 
and very poorly drained. They formed in clayey lakebed 
sediments. Permeability is slow. Runoff is very slow. 
These soils are ponded for long periods unless they are 
pump drained. The available water capacity is moderate. 

The minor soils in this association are in the Bono, 
Nappanee, and Oakville series. The Bono soils have a 
thicker dark-colored surface layer and are in 
depressions; the somewhat poorly drained Nappanee 
soils are on slight rises; and the well drained Oakville 
soils are on beach ridges. 

Large areas of this association in which the water level 
is controlled by dikes and floodgates are used as habitat 
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for wetland wildlife. Pump drainage is used in some 
areas that are farmed. These soils are generally not 
suited to crops unless they are artificially drained. They 
are also generally not suited to woodland and as a site 
for buildings and septic tank absorption fields. They are 
well suited to habitat for wetland wildlife. 

Levees, open ditches, subsurface and surface drains, 
and pump drainage are commonly used in areas that are 
farmed. Pump drainage permits the growing of grain 
crops and the flooding of these areas to attract and feed 
wetland waterfowl during migration. 


5. Toledo-Nappanee association 


Deep, nearly level, very poorly drained and somewhat 
poorly drained soils formed in clayey glacial lakebed 
sediments and glacial till 


This association is on broad, flat lake plains that have 
Slight rises. The soils are mainly nearly level; however, 


some sloping areas are along waterways. 

This association covers about 50 percent of the 
county. It is about 55 percent Toledo soils, 20 percent 
Nappanee soils, and 25 percent soils of minor extent 
(fig. 1). 

Toledo soils are on broad flats and in long, narrow 
depressions. Nappanee soils are on slight rises and on 
slope breaks along drainageways. Toledo soils are 
nearly level and very poorly drained. They formed in 
clayey lakebed sediments. Permeability of the Toledo 
soils is slow. These soils have a seasonal high water 
table near or above the surface and are ponded during 
periods of heavy rain. Nappanee soils are nearly level 
and somewhat poorly drained. They formed in silty and 
clayey glacial till. Permeability of the Nappanee soiis is 
slow. A seasonal high water table is at a depth of 12 to 
24 inches. Both soils have a moderate available water 
capacity. 


Figure 1.—Typical patiern of soils and underlying material in the Toledo-Nappanee association. 


The minor soils in this association are in the Bono, 
Hoytville, Latty, Lenawee, Haskins, Rimer, St. Clair, 
Wabasha, Genesee, and Shoals series. The very poorly 
drained Bono, Hoytville, Latty, and Lenawee soils are on 
flats and in depressions; the somewhat poorly drained 
Haskins and Rimer soils are on slight rises; the 
moderately well drained St. Clair soils are on side slopes 
along drainageways; the very poorly drained Wabasha 
soils are on narrow flood plains; and the well drained 
Genesee and somewhat poorly drained Shoals soils are 
on the wider flood plains. 

The soils in this association are used mainly for corn 
and soybeans. Some areas are used for specialty crops. 
Drained areas are suited to row crops, small grains, and 
specialty crops. These soils are moderately well suited to 


poorly suited as building sites. They are poorly suited 
to generally not suited to septic tank absorption fields. 
Ponding, slow permeability, and high shrink-swell 
potential are major limitations to the use of these soils. 
Surface and subsurface drains are commonly used to 
improve drainage. These soils should be tilled, 
harvested, or grazed within а narrow range of moisture 
content, because they become compacted and cloddy if 
worked when wet. Because Nappanee soils are on slight 
rises and slope breaks along drainageways, they are 
better suited as sites for buildings than Toledo soils. 
Tops of foundations should be elevated above normal 
grade, and building sites and septic tank absorption 
fields should be landscaped for good surface drainage 
away from foundations and absorption fields. 


detailed soil map units 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes . 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Toledo silty clay, ponded, is 
one of two phases in the Toledo series. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, quarry, is an example. This 
miscellaneous area is shown on the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 


capabilities, and potentials for many uses. The Glossary 


. defines many of the terms used in describing the soils. 


soil descriptions 


Ag—Algansee fine sand, occasionally flooded. This 
deep, nearly level, somewhat poorly drained soil is on 
long, narrow areas on beaches. It is subject to 
occasional flooding caused by strong, steady northeast 
winds across the lake. Most areas range from 10 to 25 
acres. Slope is 0 to 2 percent. 

Typically, the surface layer is black, loose fine sand 
about 5 inches thick. The subsurface layer is very dark 
gray, loose fine sand about 9 inches thick. The 
substratum to a depth of about 60 inches is brown and 
dark yellowish brown, mottled, loose fine sand. 

Included with this soil in mapping are small areas of 
very poorly drained Glendora soils in depressions and 
well drained Oakville soils on the tops and shoulders of 
beach ridges. These inclusions make up 10 to 15 
percent of most areas. 

Permeability of this Algansee soil is very rapid. The 
available water capacity is low. Runoff is slow. The 
seasonal high water table between depths of 12 and 24 
inches is controlled by the water level in the adjacent 
lake. The organic matter content is moderate. The soil is 
neutral or mildly alkaline. The root zone is deep. 

Most of the acreage of this soil is used for recreation 
areas or is in beach grasses and trees. This soil is not 
used for farming because it is sandy and occasionally 
flooded and has low available water capacity. It is 
moderately well suited to trees. The main management 
concerns are droughtiness and soil blowing. Beach 
grasses, trees, and other vegetation reduce soil blowing. 
Trees selected for planting should be tolerant of 
droughtiness. Seedling mortality can be reduced by 
removing competing vegetation and by mulching or 
watering. 

This soil is generally not suited as a site for buildings 
and septic tank absorption fields because it floods 
occasionally. The sand sloughs during excavation. 

This soil is in capability subclass Iliw and woodland 
suitability subclass 3s. 


Bo— Bono silty clay. This deep, nearly level, very 
poorly drained soil is in irregular concave areas in 
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depressions. It is subject to ponding (fig. 2). Most areas 
range from 5 to 50 acres. Slope is 0 to 2 percent. 

Typically, the surface layer is black, firm silty clay 
about 7 inches thick. The subsurface layer is very dark 
gray, mottled, firm silty clay about 7 inches thick. The 
subsoil is gray, mottled, very firm silty clay about 31 
inches thick. The substratum to a depth of about 60 
inches is gray, mottled, very firm silty clay. Some areas 
have a thinner dark-colored surface layer. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Nappanee soils on slight rises. 
These inclusions make up about § percent of most 
areas. 

Permeability of this Bono soil is slow or very slow. The 
available water capacity is moderate. Runoff is very slow 
or ponded. A seasonal high water table is near or above 
the surface in winter and spring and in other extended 
wet periods. The subsoil is slightly acid or neutral in the 
upper part and mildly alkaline or moderately alkaline in 
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the lower part. The organic matter content is high. The 
root zone is mainly deep. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Stands of small grains are poor in some years in areas 
without good artificial drainage. Most areas have been 
drained. Subsurface drains are commonly used to lower 
the seasonal high water table where drainage outlets are 
available. Subsurface drains must be closely spaced for 
uniform drainage. Surface drains and drainage ditches 
are used in many areas to remove excess surface water. 
Dikes and pumps are used in some areas without 
drainage outlets. This soil should be worked within a 
narrow range of moisture content because it becomes 
compacted and cloddy if tilled, grazed, or harvested 
when wet. The soil cracks during drying. Planting cover 
crops and returning crop residues to the soil improve tilth 
and increase water infiltration. 

This soil is suited to woodland. The use of planting 


Figure 2.—Areas of Bono silty clay are subject to ponding. 
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and harvesting equipment is limited by soil wetness. 
Logging and planting can be done during the drier part 
of the year. Selecting species for planting that are 
tolerant of wetness and of a high clay content in the 
surface layer and subsoil reduces seedling mortality and 
the windthrow hazard. 

This soil is poorly suited as a site for buildings. 
Building sites should be landscaped for good surface 
drainage away from foundations. Backfilling along 
foundations with a materia! ом in shrink-swell potential 
and using drains at the base of footings reduce damage 
from the shrinking and swelling and help prevent wet 
basements. Exterior basement wall coatings also help 
prevent wet basements. If the soil is used for local roads 
and streets, using suitable base material and artificial 
drainage reduce damage from low soil strength, wetness, 
and shrinking and swelling. This soil is a good site for a 
pond reservoir area. 

This soil is in capability subclass Iliw and woodland 
suitability subclass 3w. 


ChB—Castalia very stony fine sandy loam, 1 to 6 
percent slopes. This nearly level and gently sloping soil 
is on upland knolls and slight rises. It is moderately deep 
and well drained. The stones are subrounded or angular 
and range from 10 inches to almost 4 feet across. They 
are about 5 to 30 feet apart on the surface (fig. 3). Most 
areas are oval or irregular in shape and range from 5 to 
50 acres. 

Typically, the surface layer is black, very friable very 
stony fine sandy loam about 7 inches thick. The subsoil 
is dark reddish brown and reddish brown, very friable 
very channery loam and extremely channery sandy loam 
about 13 inches thick. The substratum is yellowish red, 
loose extremely flaggy loamy sand. Dolomitic limestone 
is at a depth of 27 inches. Ina tew areas the surface 
layer is lighter colored. 

Included in mapping are small areas of well drained 
Milton and moderately weil and well drained Rawson soils 
that have fewer coarse fragments and more clay 
throughout the soil and very poorly drained Millsdale soils 
in depressions. Also included are small areas of rock 
outcrops and areas of shallow soils where bedrock is at a 
depth of 10 to 20 inches. These inclusions make up about 
10 percent of most areas. 

Permeability of the Castalia soil is rapid. The available 
water capacity is very low, and this soil is quite droughty 
during dry periods. Runoff is slow. The subsoil is mildly 
alkaline or moderately alkaline. The organic matter 
content is high. The root zone is moderately deep. 

Most of the acreage is in brush. Some areas are in 
orchards and pasture. This soil is generally not suited to 
corn, soybeans, and smail grains. It is poorly suited to 
pasture. Surface stones and droughtiness are the main 
limitations. The lake influences the temperature in spring, 
greatly reducing frost damage. In places, soil has been 
brought in from other areas to improve the root zone for 
orchards. This soil is suited to irrigation and to grazing 
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early in spring. Grasses and legumes that adapt to 
droughty sites should be selected for planting. 

This soil is poorly suited to woodland. Droughtiness, a 
limited zone favorable for root development, and surface 
stones are major limitations. Mulching and watering 
reduce seedling mortality. 

This soil is poorly suited as a site for buildings and 
septic tank absorption fields because the surface is 
stony and bedrock is at a depth of 20 to 40 inches. 
Houses without basements are better suited to this soil 
than houses with basements. Blasting of bedrock is 
generally needed before a basement can be constructed 
or underground utilities installed. Stones should be 
removed prior to construction. The stones interfere with 
establishing and mowing of lawns. The effluent from 
septic tank absorption fields may move through fissures 
in the bedrock and pollute underground water supplies. 
Either central sewage systems should be used or septic 
tank absorption fields installed on elevated mounds 
where 4 feet or more of filtering zone is above the 
bedrock. 

This soil is in capability subclass Vis and woodland 
suitability subclass 5f. 


Co—Colwood loam. This deep, nearly level, very 
poorly drained soil is in slightly depressed, concave 
areas that are long and narrow and on broad 
flats on lake plains. It is subject to ponding. Most 
areas range from 5 to 100 acres. Slope is 0 to 2 
percent. 

Typically, the surface layer is very dark gray, very 
friable loam about 11 inches thick. The subsoil is about 
27 inches thick. The upper part is grayish brown, 
mottled, friable loam, and the lower part is gray and 
grayish brown, mottled, friable, stratified very fine sandy 
loam, loam, sandy loam, and clay loam. The substratum 
to a depth of about 60 inches is dark grayish brown, 
mottled, friable loam and silt loam. In some areas the 
subsoil has more clay. In a few areas the soil has small 
gravel throughout. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Haskins and Rimer soils on 
side slopes along drainageways and on slight rises and 
low ridges. These inclusions make up about 15 percent 
of most areas. 

Permeability of this Colwood soil is moderate. The 
available water capacity is high. Runoff is very slow or 
ponded. This soil has a seasonal high water table near 
or above the surface in fall, winter, spring, and in other 
extended wet periods. The subsoil is neutral or slightly 
acid. The organic matter content is high. The root zone 
is deep. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Specialty crops are grown in some areas. Drained areas 
are weil suited to row crops if optimum management is 
applied. Unless adequate drainage is provided, poor 
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Figure 3.—Stones on the surface of Castalia very stony fine sandy loam, f to 6 percent slopes, restrict the use of this soil. 


stands of wheat and oats can be expected in most 
years. Most areas have been drained. Subsurface drains 
are commonly used to lower the seasonal high water 
table. Open ditches and surface drains are used to 
remove excess surface water. Tilling, harvesting, or 
grazing this soil when it is wet causes compaction. 
Planting cover crops, returning crop residue to the soil, 
and using conservation tillage that leaves crop residue 
on the soil surface improve tilth and increase water 
infiltration. 

This soil is suited to woodland. Planting and harvesting 
can be done during the drier part of the year. Selecting 
species for planting that are tolerant of wetness reduces 
the windthrow hazard and seedling mortality. Plant 


competition can be reduced by spraying, mowing, or 
disking. 

This soil is poorly suited as a site for buildings. 
Ponding severely limits this use. Building sites should be 
landscaped for good surface drainage away from 
foundations. Using drains at the base of footings and 
exterior basement wall coatings help prevent wet 
basements. Providing artificial! drainage and using a 
suitable base material under local roads and streets 
reduce damage from ponding and frost heaving. 
Excavation is limited during winter and spring by ponding 
and sloughing of banks. 

This soil is in capability subclass Им and woodland 
suitability subclass 2w. 
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DeA—Del Rey silt loam, 1 to 3 percent slopes. This 
deep, nearly level, somewhat poorly drained soil is on 
slight rises in long, narrow and irregularly shaped areas 
on lake plains. Most areas range from 5 to 25 acres. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 9 inches thick. The subsoil is dark 
yellowish brown and brown, mottled, firm silty clay loam 
about 36 inches thick. The substratum to a depth of 
about 60 inches is brown, mottled, firm silty clay loam. In 
some areas the surface layer and upper part of the 
subsoil are loam. In places the substratum is glacial till. 

Included in mapping are small areas of very poorly 
drained Lenawee soils and the somewhat poorly drained 
Kibbie, Del Rey, and Rimer soils. Lenawee soils are on 
flats and in depressions. Kibbie, Rimer, and Del Rey soils 
are in similar positions on the landscape. These included 
soils make up about 15 percent of most areas. 

Permeability of this Del Rey soil is slow. The available 
water capacity is moderate or high. Runoff is slow. A 
seasonal high water table is at a depth of 12 to 36 
inches in winter and spring and in other extended wet 
periods. The subsoil is slightly acid to mildly alkaline. The 
organic matter content is moderate. The root zone is 
moderately deep to deep. 

Most of the acreage is cropland. Corn, soybeans, and 
small grains are the principal crops. Specialty crops are 
grown in some areas. Artificially drained areas are well 
suited to crops. Most areas have been drained. Wetness 
delays planting and limits the choice of crops. 
Subsurface drains are commonly used to lower the 
seasonal high water table. The surface layer crusts after 
hard rains, which has an adverse effect on seedling 
emergence. Returning crop residue to the soil, using 
conservation tillage that leaves crop residue on the soil 
surface, and planting cover crops reduce crusting and 
erosion and improve tilth and increase water infiltration. 
Tiling, harvesting, and grazing when the soil is wet 
cause soil compaction. 

This soil is suited to woodland. Species selected for 
planting should be those that grow well in somewhat 
poorly drained soils with a fairly high clay content. Plant 
competition can be reduced by spraying, mowing, or 
disking. 

This soil is moderately well suited as a site for 
buildings and poorly suited to septic tank absorption 
fields. Seasonal wetness makes this soil better suited to 
buildings without basements than to buildings with 
basements. Building sites and septic tank absorption 
fields should be landscaped for good surface drainage 
away from foundations and absorption fields. Installing 
drains at the base of footings and coating exterior 
basement walls help prevent wet basements. If the soil 
is used for local roads and streets, using suitable base 
material and artificial drainage improve soil strength and 
reduce damage from frost action and seasonal wetness. 
Using subsurface drains around septic tank absorption 
fields lowers the seasonal high water table. 
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This soil is in capability subclass 1м and woodland 
suitability subclass 3c. 


DuB—Dunbridge fine sandy loam, 2 to 6 percent 
slopes. This gently sloping, moderately deep, well 
drained soil is in irregularly shaped areas on sides of 
ridges. Most areas are 5 to 25 acres. 

Typically, the surface layer is dark brown, friable fine 
sandy loam about 9 inches thick. The strong brown 
subsoil is about 25 inches thick. It is friable loam in the 
upper part, firm clay loam in the middle part, and friable 
gravelly sandy loam in the lower part. Limestone bedrock 
is at a depth of about 34 inches. In some areas the 
surface layer is sandy loam. 

Included with this soil in mapping are small areas of 
the deep Rawson, Haskins, and Nappanee soils. The 
somewhat poorly drained Haskins and Nappanee soils 
are on toe slopes and flats. Included soils make up 
about 15 percent of most areas. 

Permeability of this Dunbridge soil is moderately rapid. 
The available water capacity is low. Runoff is medium. 
This soil is droughty during extended dry periods. The 
subsoil is slightly acid in the upper part and neutral or 
mildly alkaline in the lower part. The organic matter 
content is moderate. The root zone is deep. 

Most of the acreage of this soil is in orchards and 
vineyards but is gradually shifting to urban uses. This soil 
is suited to corn, soybeans, small grains, hay, and 
pasture. It is especially well suited to early maturing 
crops. This soil warms and dries early in the spring, 
permitting early planting and grazing. Droughtiness is the 
main management concern, because this soil has a low 
capacity for holding moisture. Conservation of moisture 
is important. Returning crop residue to the soil, planting 
cover crops, and using conservation tillage that leaves 
crop residue on the soil surface reduce soil loss by 
erosion, improve tilth, and conserve moisture. 

This soil is suited to woodland. Plant competition can 
be reduced by spraying, mowing, or disking. 

This soil is moderately well suited as a site for 
buildings and poorly suited to septic tank absorption 
fields. Because bedrock is at a depth of 20 to 40 inches, 
this soil is better suited to houses without basements 
than to houses with basements. Blasting is sometimes 
used to excavate for basements and to install 
underground utilities. Backfilling along foundations with 
material that has a low shrink-swell potential reduces 
damage from shrinking and swelling of the soil. The 
effluent from sanitary facilities may move through 
fissures in the bedrock and pollute underground water 
supplies. Either a central sewage system should be used 
or the septic tank absorption field should be installed on 
elevated mounds in which 4 feet or more of soil with 
good filtering ability covers the bedrock. If the soil is 
used for roads and streets, replacing the surface layer 
and subsoil with a good base material reduces damage 
from frost action and shrinking and swelling. 
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This soil is in capability subclass Ills and woodland 
suitability subclass 30. 


Gn—Genesee silt loam, frequently flooded. This 
deep, nearly level, well drained soil is in long, narrow 
areas on flood plains of major streams. It is subject to 
frequent brief flooding. Most areas range from 10 to 100 
acres. Slope is 0 to 2 percent. 

Typically, the surface layer is brown, friable silt loam 
about 7 inches thick. The substratum to a depth of about 
60 inches is brown, friable silt loam and loam in the 
upper and middle parts and dark yellowish brown, 
mottled, firm loam in the lower part. In places the soil 
has mottling in the middle part of the substratum. In a 
few areas the soil has more sand and less clay 
throughout. 

included with this soil in mapping are small areas of 
Haskins, Rawson, Wabasha, and Genesee Variant soils. 
The very poorly drained Wabasha soils are in 
depressions on the flood plains. The somewhat poorly 
drained Haskins soils and moderately well drained 
Rawson soils are on terraces. The moderately deep, well 
drained Genesee Variant soils are in areas where streams 
flow over bedrock. These inclusions make up 10 to 15 
percent of most areas. 

Permeability of this Genesee soil is moderate. The 
available water capacity is high or very high. Runoff is 
slow. The soil is neutral or slightly acid in the upper part 
and mildly alkaline or moderately alkaline in the lower 
part. The organic matter content is moderate. The root 
zone is deep. 

Most of the acreage of this soil is cropland. Corn and 
зоубеапз are the principal crops. This soil is well suited 
to corn and soybeans, but poorly suited to winter wheat. 
The main management concern is the flooding hazard. 
Flooding occurs during brief periods of high runoff from 
surrounding land, especially when the soil is frozen and 
ice jams the stream channels. Levees can be used to 
protect areas from flooding. Keeping stream channels 
free of obstructions, such as logs and treetops, reduces 
flooding. Controlled grazing should be used to reduce 
Soil compaction when the soil is wet. Returning crop 
residue to the soil, planting cover crops, and using 
conservation tillage that leaves crop residue on the soil 
surface help maintain the organic matter content and 
protect the surface from scouring during floods. 

This soil is well suited to woodland. Plant competition 
can be reduced by spraying, mowing, or disking. Species 
selected for planting should be able to withstand 
flooding. 

This soil is generally not suited as a site for buildings 
and septic tank absorption fields because it is frequently 
flooded. Fills for roads should not block the flow of 
floodwaters. This soil is suited to paths and trails during 
the nonflooding season. 

This soil is in capability subclass liw and woodland 
Suitablity subclass 10. 
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Go—Genesee Variant loam, frequently flooded. 
This moderately deep, nearly level, well drained soil is in 
long, narrow areas on flood plains along major streams. 
It is subject to frequent brief flooding. Most areas range 
from 10 to 50 acres. Slope is 0 to 2 percent. 

Typically, the surface layer is very dark grayish brown, 
very friable loam about 8 inches thick. The substratum is 
brown, mottled, friable silt loam in the upper part and 
dark brown, mottled, firm silty clay loam in the lower 
part. Dolomitic limestone bedrock is at a depth of about 
30 inches. In a few areas gray mottles are in the lower 
part of the substratum. 

Included with this soil in mapping are small areas of 
Rawson soils on terraces and a few small areas of rock 
outcrops. These inclusions make up 5 to 10 percent of 
most areas. 

Permeability of this Genesee soil is moderate. This soil 
has a low available water capacity and is droughty during 
dry periods. Runoff is slow. The soil is neutral or mildly 
alkaline throughout. The organic matter content is 
moderate. The root zone is moderately deep to bedrock. 

Many areas of this soil are cropland. This soil is suited 
to corn and soybeans but poorly suited to winter wheat. 
The main management concerns are frequent flooding 
and droughtiness. Flooding commonly occurs when the 
soil is frozen and ice jams the stream channels. Levees 
can be used to protect areas from flooding. Keeping 
stream channels free of obstructions, such as logs and 
treetops, reduces flooding. Controlled grazing should be 
used to reduce soil compaction when the soil is wet. 
Returning crop residue to the soil, planting cover crops, 
and using conservation tillage that leaves crop residue 
on the soil surface will conserve moisture, help maintain 
the organic matter content, and protect the surface from 
scouring during floods. 

Many areas of this soil are used for woodland. This 
Soil is suited to trees. Plant competition can be reduced 
by spraying, mowing, or disking. Species selected for 
planting should be tolerant of a low available water 
capacity and be able to withstand flooding. 

This soil is generally not suited as a site for buildings 
and septic tank absorption fields because it is frequently 
flooded. Filis for roads should not block the flow of 
floodwaters. 

This soil is in capability subclass lllw and woodland 
suitability subclass 3o. 


Gr—Glendora loamy fine sand, frequently flooded. 
This deep, nearly level, very poorly drained soil is in 
long, narrow depressions between beach ridges. It is 
subject to frequent flooding from the lake throughout the 
year. Most areas range from 15 to 50 acres. Slope is 0 
to 2 percent. 

Typically, the surface layer is very dark gray, loose 
loamy fine sand about 7 inches thick. The substratum to 
a depth of about 60 inches is dark gray, grayish brown, 
and gray, loose fine sand and sand. It is mottled in the 
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upper few inches. In a few areas muck layers are 
throughout the soil. 

Included with this soil in mapping are small areas of 
the Toledo ponded and Algansee soils. The Toledo soil 
is similar in position on the landscape to this soil, and 
the Algansee soils are slightly higher. These inclusions 
make up 10 to 15 percent of most areas. 

Permeability of this Glendora soil is rapid. The rooting 
depth is influenced by the water table. The available 
water capacity is low. Runoff is very slow. The seasonal 
high water table is near the surface much of the year. 
The organic matter content is high. The root zone below 
the surface layer is neutral or mildly alkaline in the upper 
part and moderately alkaline in the lower part. 

Most areas are used as habitat for wetland wildlife. 
This soil is well suited to habitat for wetland wildlife, 
especially muskrat and other animals that den or nest 
near water. 

This soil is generally not suited to woodland. Most 
trees have little commercial value. Planting can be done 
during the drier part of the year; however, growth is poor. 
Species selected for planting should be tolerant of 
wetness to reduce seedling mortality and the windthrow 
hazard. 

This soil is generally not suited as a site for buildings 
and septic tank absorption fields because it floods, is 
wet, and is a poor filter. 

This soil is in capability subclass Vw and woodland 
suitability subclass 5w. 


HaA—Haskins loam, 0 to 3 percent slopes. This 
deep, nearly level, somewhat poorly drained soil is in 
long, narrow areas on terraces along streams and in 
irregularly shaped areas on lake plains. Most areas 
range from 5 to 25 acres. 

Typically, the surface layer is dark grayish brown, 
friable loam about 7 inches thick. The subsoil is about 42 
inches thick. The upper and middle parts are dark 
yellowish brown and yellowish brown, mottled, friable 
sandy clay loam and clay loam; and the lower part is 
dark grayish brown, mottled, very firm silty clay. The 
substratum to a depth of about 60 inches is brown, 
mottled, very firm silty clay loam. In a few areas the 
surface layer is darker colored, and in other areas it is 
sandy loam. in some areas more clay and less sand are 
in the upper and middie parts of the subsoil. A few areas 
are subject to flooding on rare occasions. 

Included with this soil in mapping are small areas of 
very poorly drained Hoytville and Toledo soils on flats. 
These inclusions make up about 15 percent of most 
areas. 

Permeability of this Haskins soil is moderate in the 
upper part of the profile and slow or very slow in the 
lower part. The available water capacity is moderate. 
Runofí is slow. A perched seasonal high water table is 
between depths of 12 and 30 inches in winter and spring 
and in other extended wet periods. The subsoil is 
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medium acid to mildly alkaline. The organic matter 
content is moderate. The root zone is moderately deep 
to deep. Roots are restricted by the compact glacial till 
or lacustrine material. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Specialty crops are also grown in some areas. Artificially 
drained areas are well suited to crops. Subsurface drains 
are commonly used to lower the seasonal high water 
table. These drains are more effective if placed above 
the slowly or very slowly permeable material in the lower 
part of the subsoil and in the substratum. Open ditches 
and surface drains are used to remove excess surface 
water. Drop structures are used to reduce erosion where 
surface water enters open ditches (fig. 4). Tilling, grazing, 
or harvesting when the soil is wet causes compaction. 
Planting cover crops, returning crop residue to the soil, 
and using conservation tillage that leaves crop residue 
on the soil surface improve tilth and increase water 
infiltration. 

This soil is well suited to woodland. Species selected 
for planting should be tolerant of some wetness. Plant 
competition can be reduced by spraying, mowing, or 
disking. 

This soil is moderately well suited as a site for 
buildings and poorly suited to septic tank absorption 
fields. Seasonal wetness makes this soil better suited to 
buildings without basements than to buildings with 
basements. Building sites and septic tank absorption 
fields should be landscaped for good surface drainage 
away from foundations and absorption fields. Installing 
drains at the base of footings and coating exterior 
basement walis help prevent wet basements. Local 
streets and roads can be improved by using suitable 
base material, and artificial drainage can be provided to 
reduce the damage from frost action and seasonal 
wetness. Using subsurface drains around septic tank 
absorption fields lowers the seasonal high water table. 

This soil is in capability subclass Ими and woodland 
suitability subclass 20. 


Hy—Hoytville silty clay loam. This deep, nearly level, 
very poorly drained soil is on broad flats and in long, 
narrow, concave areas on lake plains. Most areas range 
from 5 to more than 100 acres. Slope is 0 to 2 percent. 

Typically, the surface layer is very dark grayish brown, 
friable silty clay loam about 7 inches thick. The subsoil is 
grayish brown and dark grayish brown, mottled, firm silty 
clay about 39 inches thick. The substratum to a depth of 
about 60 inches is dark yellowish brown, mottled, very 
firm silty clay loam. Coarse fragments typically make up 
4 to 6 percent of the subsoil and 10 percent of the 
substratum. In some areas the surface layer is loam or 
silty clay, and in other areas the subsoil and substratum 
have less gravel. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Nappanee and Haskins soils 
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Figure 4.—A drop structure is commonly used to reduce erosion where surface water enters open drainage ditches. This structure is 
on Haskins loam, 0 to 3 percent slopes. 


on oval кпоћз and on side slopes along drainageways. 
Also included are areas of very poorly drained soils with 
bedrock at a depth of 20 to 40 inches. These inclusions 
make up 5 to 15 percent of most areas. 

Permeability of this Hoytville soil is slow. The available 
water capacity is moderate. Runoff is very slow or 
ponded. This soil has a seasonal high water table near 
or above the surface in winter and spring and in other 
extended wet periods. The subsoil is slightly acid or 
neutral in the upper part and neutral or mildly alkaline in 
the lower part. The organic matter content is high. The 
root zone is deep. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Specialty crops are also grown in drained areas, which 
are well suited to crops. Most areas have been drained. 


Subsurface drains are commonly used to lower the 
seasonal high water table. Open ditches and surface 
drains are used to remove excess surface water. This 
soil should be tilled, harvested, and grazed within a 
narrow range of moisture content because it becomes 
compacted and cloddy if worked when wet. Compaction 
restricts seedling emergence and plant growth. Using 
conservation tillage that leaves crop residue on the soil 
surface, planting cover crops, and returning crop residue 
to the soil will improve tilth and increase water 
infiltration. 

This soil is suited to woodiand. Planting and harvesting 
can be done during the drier part of the year. Selecting 
species for planting that are tolerant of wetness and of a 
high clay content in the subsoil improves growth and 
reduces seedling mortality and windthrow hazard. 
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Removing excess water from the soil also reduces 
seedling mortality. 

Even though this soil is used as a site for buildings, it 
is poorly suited to this purpose. Houses without 
basements are better suited to this soil than houses with 
basements. Building sites should be landscaped for good 
surface drainage away from the foundations. Backfilling 
along foundations with a low shrink-swell material and 
using drains at the base of footings will reduce damage 
from shrinking and swelling of the soil. The drains and 
exterior basement wall coatings help prevent wet 
basements. If the soil is used for local roads and streets, 
using a suitable base material and providing artificial 
drainage reduce the damage from frost action, wetness, 
low soil strength, and the shrinking and swelling of the 
soil. This soil is a good site for a pond reservoir area. 

This soil is in capability subclass Им and woodland 
suitability subclass 3w. 


KfA—Kibbie fine sandy loam, 0 to 2 percent 
slopes. This deep, nearly level, somewhat poorly 
drained soil is on slight rises and broad flats on lake 
plains. Most areas are broad or long and narrow and 
range from 5 to 50 acres. 

Typically, the surface layer is very dark gray, very 
friable fine sandy loam about 9 inches thick. The subsoil 
is about 28 inches thick. The upper part is dark grayish 
brown, mottled, friable loam; and the middle and lower 
parts are yellowish brown, mottled, very friable and 
friable, stratified loam and silty clay loam. The 
substratum to a depth of about 60 inches is brown and 
grayish brown, mottled, friable, stratified silt loam and 
silty clay loam. In some areas the surface layer is lighter 
colored. In places the subsoil and substratum have more 
fine sand. 

Included in mapping are small areas of Del Rey, Rimer, 
Colwood, and Lenawee soils. The somewhat poorly 
drained Del Rey and Rimer soils are similar in position to 
the Kibbie soil and have a lighter colored surface layer. 
The very poorly drained Colwood and Lenawee soils are 
on flats and in depressions. These inclusions make up 10 
to 20 percent of most areas. 

Permeability of this Kibbie soil is moderate. The 
available water capacity is high. Runoff is slow. A 
seasonal high water table is at a depth of 12 to 24 inches 
in fall, winter, spring, and in other extended wet periods. 
The subsoil is slightly acid or neutral. The organic matter 
content is moderate. The root zone is deep. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Specialty crops are grown in some areas. Artificially 
drained areas are well suited to crops and specialty 
crops (fig. 5). Most of the acreage has been drained. 
Subsurface drains are commonly used to lower the 
seasonal high water table. Tilling, harvesting, and grazing 
this soil when it is wet causes compaction. Plowed areas 
and other unvegetated areas are subject to soil blowing. 
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This blowing severely damages young corn, soybeans, 
and vegetable plants. Planting cover crops, using 
conservation tillage that leaves crop residue on the soil 
surface, and returning crop residue to the soil will reduce 
damage from soil blowing and increase water infiltration. 
Windbreaks also reduce soil blowing. Frost heaving 
severely damages winter wheat. 

This soil is well suited to woodland. Species selected 
for planting should be tolerant of some wetness. Plant 
competition can be reduced by disking, spraying, or 
mowing. 

This soil is moderately well suited as a site for 
buildings and septic tank absorption fields. It is better 
suited to houses without basements than to houses with 
basements. Building sites should be landscaped for good 
surface drainage away from foundations. Drains at the 
base of footings and exterior basement wall coatings 
help keep basements dry. Perimeter drains are needed 
around septic tank absorption fields to lower the 
seasonal high water table. Sloughing is a hazard in 
excavations. If the soil is used for local roads and 
streets, using a suitable base material and providing 
drainage reduce damage from frost action and seasonal 
wetness. 

This soil is in capability subclass liw and woodland 
suitability subclass 20. 


Lc—Latty silty clay. This deep, nearly level, very 
poorly drained soil is on broad flats and in long, narrow, 
concave areas on lake plains. It is subject to ponding. 
Most areas range from 5 to 100 acres. Slope is 0 to 2 
percent. 

Typically, the surface layer is dark gray, firm silty clay 
about 9 inches thick. The subsoil is gray, mottled, firm 
silty clay about 36 inches thick. The substratum to a 
depth of about 60 inches is gray, mottled, firm silty clay. 
In some areas the surface layer is darker colored. 

Included with this soil in mapping are small areas of 
Nappanee and Hoytville soils. The somewhat poorly 
drained Nappanee soils are on slight rises and ridges. 
The very poorly drained Hoytville soils have a darker 
colored surface layer and are along drainageways and in 
depressions. Also included are small areas where the : 
surface layer is loam or sandy loam. These inclusions 
make up about 15 percent of most areas. 

Permeability of this Latty soil is very slow. The 
available water capacity is moderate. Runoff is very slow 
or ponded. This soil has a high water table near or 
above the surface in winter and spring and in other 
extended wet periods. The subsoil is slightly acid or 
neutral. The organic matter content is moderate. The 
root zone is deep. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Specialty crops are also grown in some areas. Drained 
areas are suited to crops and pasture. Most of the 
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Figure 5.—Kibbie fine sandy loam, 0 to 2 percent slopes, is well suited to cabbage. 


acreage has been drained. Subsurface drains are 
commonly used to lower the seasonal high water table. 
Subsurface drains must be closely spaced for uniform 
drainage because movement of water into these drains 
is slow. 

Open ditches and surface drains are also used to 
remove excess surface water. This soil should be 
worked within a narrow range of moisture content 
because it becomes compacted and cloddy if tilled, 
grazed, or harvested when wet. Compaction reduces 


seedling emergence and plant growth. Planting cover 
crops and returning crop residue to the soil will improve 
tilth, reduce crusting, and increase water infiltration. 

This soil is suited to woodland. Logging and planting 
can be done during the drier parts of the year. Selecting 
species that are tolerant of wetness and of a clayey 
subsoil reduces seedling mortality and the windthrow 
hazard. 

A few areas of this soil are sites for buildings, but it is 
poorly suited to this use. Buildings without basements 
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are better suited to this soil than buildings with 
basements. Building sites should be landscaped for good 
surface drainage away from foundations. Backfilling 
along foundations with a material low in shrink-swell 
potential and using drains at the base of footings reduce 
damage from the shrinking and swelling of the soil and 
help prevent wet basements. Exterior basement wall 
coatings are commonly used to help prevent wet 
basements. If the soil is used for local roads and streets, 
using suitable base material and providing artificial 
drainage reduce the damage from low soil strength, 
wetness, and the shrinking and swelling of the soil. This 
Soil is a good site for pond reservoir areas. 

This soil is in capability subclass Им and woodland 
suitability subclass 3w. 


Lf—Lenawee silty clay loam. This deep, nearly level, 
very poorly drained soil is on lake plains. It is in 
irregularly shaped areas on flats and in long, narrow, 
concave areas. It is subject to ponding. Most areas 
range from 5 to 75 acres. Slope is 0 to 2 percent. 

Typically, the surface layer is very dark gray, friable 
silty clay loam about 9 inches thick. The subsoil is 
grayish brown and gray, mottled, firm and friable silty 
clay loam about 40 inches thick. The substratum to a 
depth of about 60 inches is gray, mottled, firm silty clay 
loam. In some areas the subsoil is thinner, and in other 
areas the surface layer is loam. 

Included with this soil in mapping are small areas of 
Det Rey, Haskins, Kibbie, Nappanee, and Hoytville soils. 
The somewhat poorly drained Del Rey, Haskins, Kibbie, 
and Nappanee soils are on slight rises and on side 
slopes along drainageways. Small areas of very poorly 
drained Hoytville soils have more clay in the subsoil and 
are similar in position to the Lenawee soil. These 
inclusions make up about 15 percent of most areas. 

Permeability of this Lenawee soil is moderately slow. 
The available water capacity is high. Runoff is very slow 
or ponded. This soil has a seasonal high water table 
near or above the surface in fall, winter, spring, and in 
other extended wet periods. The subsoil is slightly acid 
or neutral in the upper part and neutral or mildly alkaline 
in the lower part. The organic matter content is high. The 
root zone is deep. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Specialty crops are also grown in drained areas. Drained 
areas are well suited to crops and pasture. Most of the 
acreage has been drained. Subsurface drains are 
commonly used to lower the seasonal high water table. 
Open ditches and surface drains are used to remove 
excess surface water. Tilling, harvesting, and grazing this 
soil when it is wet cause compaction and cloddiness and 
decrease tilth and water infiltration. Compaction 
interferes with seedling emergence and plant growth. 
Planting cover crops and returning crop residue to the 
Soil will improve tilth and increase water infiltration. 

This soil is well suited to woodland. Planting and 
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harvesting can generally be done during the drier part of 
the year. Selecting species that are tolerant of wetness 
reduces seedling mortality and increases growth. Plant 
competition can be reduced by spraying, mowing, or 
disking. 

This soil is used as a site for buildings, but it is poorly 
suited to this purpose. Buildings without basements are 
better suited to this soil than buildings with basements. 
Building sites should be landscaped for good surface 
drainage away from foundations. Backfilling along 
basement walls with a low shrink-swell material and 
using drains at the base of footings reduce damage from 
the shrinking and swelling of the subsoil and help 
prevent wet basements. Exterior basement wall coatings 
are also commonly used to help prevent wet basements. 
Using a suitable base material and providing artificial 
drainage for local roads and streets reduce damage from 
wetness, frost action, and low soil strength. 

This soil is in capability subclass | and woodland 
suitability subclass 2w. 


Mh—Millsdale silty clay loam. This moderately deep, 
nearly level, very poorly drained soil is in depressions 
and on flats on lake plains. It is subject to ponding. Most 
areas range from 5 to 50 acres. Slope is 0 to 2 percent. 

Typically, the surface layer is very dark grayish brown, 
very friable silty clay loam about 10 inches thick. The 
subsoil is about 19 inches thick. The upper part is 
grayish brown, mottled, friable and firm silty clay loam, 
and the lower part is brown, mottled, firm silty clay loam. 
Limestone bedrock is at a depth of about 29 inches. In 
some areas the surface layer is lighter colored. In places 
the surface layer is silt loam. 

Included in mapping are small areas of Hoytville, Milton, 
and Nappanee soils. The very poorly drained Hoytville and 
Nappanee soils are deep to bedrock. The well drained 
Milton soils and somewhat poorly drained Nappanee soils 
are on slight rises. These inclusions make up about 15 
percent of most areas. 

Permeability of this Millsdale soil is moderately slow. 
The available water capacity is low. Runoff is very slow 
or ponded. A seasonal high water table is near or above 
the surface in winter and spring and in other extended 
wet periods. The subsoil is neutral or mildly alkaline. 
Organic matter content is high. The rooting zone is 
moderately deep to limestone bedrock. 

Most of the acreage is used for general farming. Corn, 
soybeans, and small grains are the principal crops. This 
soil is moderately well suited to crops and pasture. 
Drainage and the moderate depth to bedrock are the 
main management concerns. Subsurface and surface 
drains are used to remove excess water; however, the 
bedrock at a depth of 20 to 40 inches makes it difficult 
to locate good outlets in many areas, especially for 
subsurface drains. This soil should be tilled, harvested, 
and grazed within a narrow range of moisture content 
because it becomes compacted and cloddy when wet. 
Compaction interferes with seedling emergence and 
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piant growth. Planting cover crops and returning crop 
residue to the soil improve tilth and increase water 
infiltration. 

This soil is moderately well suited to woodland. 
Planting and harvesting can generally be performed 
during the drier part of the year. Species selected for 
planting should be tolerant of wetness to improve growth 
and reduce the windthrow hazard and seedling mortality. 

This soil is poorly suited as a site for buildings 
because it ponds and limestone bedrock is at a depth of 
20 to 40 inches. Houses without basements are better 
suited to this soil than houses with basements. Building 
sites should be landscaped for good surface drainage 
away from foundations. Backfilling along foundations with 
a low shrink-swell material and using drains at the base 
of footings reduce damage from shrinking and swelling 
of the soil. The drains and exterior basement wall 
coatings help prevent wet basements. If this soil is used 
for local roads and streets, using a suitable base 
material and providing artificial drainage reduce damage 
from frost action, wetness, and low soil strength. 

This soil is in capability subclass м and woodland 
suitability subclass 2w. 


MtB—Milton silt loam, 2 to 6 percent slopes. This 
moderately deep, gently sloping, well drained soil is on 
knolls and flats. Most areas are oval or irregular in shape 
and range from 5 to 50 acres. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 6 inches thick. The subsoil is 
brown, firm and very firm silty clay and clay loam about 
30 inches thick. Limestone bedrock is at a depth of 
about 36 inches. In some areas the surface layer is silty 
clay loam. In places bedrock is at a depth of more than 
40 inches, and the subsoil has more sand and less clay. 

Included in mapping are small areas of Castalia, 
Millsdale, and Nappanee soils. The well drained Castalia 
soils have more sand and rock fragments in the subsoil 
than the Milton soil. The very poorly drained Millsdale soils 
and deep, somewhat poorly drained Nappanee soils are 
in depressions and seeps and on the lower part of side 
slopes. These inclusions make up about 15 percent of 
most areas. 

Permeability of this Milton soil is moderately slow. It 
has a low available water capacity. Runoff is medium. 
This soil is quite droughty during extended dry periods. 
The subsoil is slightly acid or neutral in the upper part 
and neutral or mildly alkaline in the lower part. The 
organic matter content is moderate. The root zone is 
moderately deep. 

Most of the acreage of this soil is in old orchards and 
vineyards. Some areas are used for general farming. 
This soil is suited to corn, soybeans, and small grains. It 
is well suited to early maturing crops. Because this soil 
warms early in spring, it can be planted and grazed 
early. The lake moderates temperatures in spring, which 
greatly reduces frost damage. Because this soil has a 
low capacity to hold moisture, conservation of moisture 
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is important. The surface layer crusts after hard rains, 
which has an adverse effect on seedling emergence. 
Returning crop residue to the soil, using conservation 
tillage that leaves crop residue on the soil surface, and 
planting cover crops reduce crusting and erosion, 
improve tilth, and increase water infiltration. 

This soil is well suited to woodland. Plant competition 
can be reduced by spraying, mowing, or disking. 

This soil is moderately well suited as a site for 
buildings and poorly suited to septic tank absorption 
fields. Because of the hard bedrock at a depth of 20 to 
40 inches, this soil is better suited to houses without 
basements than to houses with basements. Blasting of 
bedrock is generally needed before a basement can be 
constructed or underground utilities can be installed. 
Backfilling along foundations with material that has a low 
shrink-swell potential reduces damage from shrinking 
and swelling of the soil. The effluent from sanitary 
facilities may move through fissures in the bedrock and 
pollute underground water supplies. Either community 
sewage systems should be used or septic tank 
absorption fields should be installed on elevated mounds 
with 4 feet or more of filtering zone above the bedrock. | 
this soil is used for roads and streets, the surface layer 
and subsoil should be replaced with a good base 
material. 

This soil is in capability subclass He and woodland 
suitability subclass 20. 


NpA—Nappanee silty clay loam, 0 to 3 percent 
slopes. This deep, nearly level, somewhat poorly 
drained soil is on slight convex rises and side slopes 
along drainageways on lake plains. Most areas range 
from 4 to 75 acres. 

Typically, the surface layer is grayish brown, friable 
silty clay loam about 8 inches thick. The subsoil is dark 
brown, mottled, firm silty clay about 26 inches thick. The 
substratum to a depth of about 60 inches is dark brown, 
mottled, very firm silty clay. In some areas the surface 
layer is silt loam, and in other areas the surface layer is 
darker colored. 

Included with this soil in mapping are small areas of 
Hoytville, Latty, Lenawee, Toledo, and St. Clair soils. The 
very poorly drained Hoytville, Latty, Lenawee, and 
Toledo soils are on flats and in depressions and along 
poorly defined drainageways. The moderately well 
drained St. Clair soils are included on slope breaks along 
drainageways. These inclusions make up about 15 
percent of most areas. 

Permeability of this Nappanee soil is slow. The 
available water capacity is moderate. Runoff is slow. A 
perched seasonal high water table is between depths of 
1 and 2 feet in fall, winter, spring, and extended wet 
periods. The subsoil is medium acid to neutral in the 
upper part and neutral or mildly alkaline in the lower part. 
The organic matter content is moderatelv low. The root 
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zone is mainly restricted to the moderately deep zone 
above the compact glacial tili. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Specialty crops are grown in some areas. Artificially 
drained areas are suited to crops and pasture. Most of 
the acreage has been drained. Subsurface drains are 
commonly used to lower the seasonal high water table, 
but movement of water into subsurface drains is slow. 
Drainage lines must be closely spaced for uniform 
drainage. The surface layer crusts after hard rains, which 
has an adverse effect on seedling emergence. Returning 
crop residue to the soil, planting cover crops, and using 
conservation tillage that leaves crop residue on the soil 
surface reduce crusting and erosion, improve tilth, and 
increase water infiltration. Tilling, harvesting, or grazing 
when the soil is wet causes compaction and interferes 
with seedling emergence. 

This soil is suited to woodland. Species selected for 
planting should be tolerant of the clayey subsoil and 
some seasonal wetness in order to reduce the seedling 
mortality and windthrow hazard. Plant competition can 
be reduced by spraying, mowing, or disking. 

This soil is moderately well suited as a site for 
buildings and poorly suited to septic tank absorption 
fields. Buildings without basements are better suited to 
this soil than buildings with basements. Building sites 
and septic tank absorption fields should be landscaped 
for good surface drainage away from foundations and 
absorption fields. Backfilling along foundations with 
material low in shrink-swell potential, using drains at the 
base of footings, and coating exterior basement walls 
reduce damage from shrinking and swelling and help 
prevent wet basements. If this soil is used for local 
streets and roads, using suitable base material and 
providing artificial drainage reduce damage from frost 
action, wetness, and shrinking and swelling of the soil. 
Using subsurface drains around septic tank absorption 
fields lowers the seasonal high water table. 

This soil is in capability subclass lllw and woodland 
suitability subclass 3c. 


OaB—Oakville fine sand, 2 to 8 percent slopes. 
This deep, gently sloping, well drained soil is in long, 
narrow areas on beach ridges along a lake. Most areas 
range from 5 to 50 acres. 

Typically, the surface layer is very dark gray, loose fine 
sand about 4 inches thick. The subsoil is yellowish 
brown, loose fine sand about 36 inches thick. The 
substratum to a depth of about 60 inches is brown, loose 
fine sand. The surface layer is very thin or absent in 
some areas. 

Included with this soil in mapping are small areas of 
very poorly drained Glendora soils in depressions and 
somewhat poorly drained Algansee soils on flats. 

These inclusions make up 5 to 10 percent of most 
areas. 
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Permeability of this Oakville soil is rapid. It has a low 
available water capacity. Runoff is slow. This soil is 
droughty. The subsoil is slightly acid or medium acid. 
The organic matter content is low. The root zone is 
deep. 

Most of the acreage of this soil is in native beach 
grasses and trees. Some areas are used as bathing 
beaches. This soil is poorly suited to farming and is not 
used for this purpose. The main management concerns 
are droughtiness, soil blowing, and shore erosion from 
wave action. 

This soil is moderately well suited to woodland. Beach 
grasses, trees, and other vegetation reduce soil blowing. 
Trees selected for planting should be tolerant of 
dryness. They should be planted early in spring and 
mulched and watered to reduce seedling mortality. 

This soil is suited as a site for buildings but is not 
commonly used for this purpose because of its proximity 
to the lake. The effluent from septic tank absorption 
fields is readily absorbed, but if it is not adequately 
filtered, lake and ground- water supplies may become 
contaminated. Sloughing is a hazard in excavations. Soil 
blowing is a hazard during construction. A vegetative 
cover maintained on the site during construction helps to 
prevent erosion. Riprap is commonly used along the 
shore to reduce erosion by wave action. Lawns 
seeded during the drier part of the growing season are 
generally a failure if they are not mulched and watered. 
The loose, sandy surface layer limits most recreation 
uses. 

This soil is in capability subclass IVs and woodland 
suitability subclass 3s. 


Pt—Pits, quarry. This map unit consists of surface- 
mined areas from which limestone bedrock has been 
removed for use in construction. They are mainly areas 
where limestone bedrock is close to the surface. 
Typically, they are adjacent to areas of Castalia, 
Millsdale, and Milton soils. Most quarries range from 5 to 
more than 200 acres. Actively mined quarries are 
continually being enlarged. They characteristically have a 
high wall on one or more sides. 

The material remaining after mining is poorly suited to 
plants. The organic matter content and the available 
water capacity are very low. Most inactive quarries 
contain water and are used for fishing, swimming, and 
other aquatic recreation. The areas surrounding most 
quarries have been leveled and planted to shrubs and 
grass. 

This map unit is not assigned to a capability subclass 
or woodland suitability subclass. 


RaB—Rawson loam, 2 to 6 percent slopes. This 
deep, gently sloping, moderately well drained and well 
drained soil is in long, narrow areas on terraces along 
major streams and in irregularly shaped areas on lake 
plains. Most areas range from 5 to 20 acres. 
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Typically, the surface layer is dark brown, friable юат 
about 10 inches thick. The subsoil is about 28 inches 
thick. The upper part is dark yellowish brown, mottled, 
friable gravelly loam and clay loam; and the lower part is 
dark yellowish brown and brown, mottled, very firm silty 
clay loam. In places the surface layer is thinner or lighter 
colored. In some areas more coarse fragments are in the 
subsoil, and in other small areas bedrock is at a depth of 
20 to 40 inches. 

Included in mapping are small areas of Genesee, 
Haskins, and Nappanee soils. The well drained Genesee 
soils are on flood plains and are subject to flooding. 
Haskins and Nappanee soils are on foot slopes and slight 
rises and are somewhat poorly drained. These inclusions 
make up about 10 percent of most areas. 

Permeability of this Rawson soil is moderate in the 
upper part of the subsoil and slow or very slow in the 
lower part and in the substratum. The available water 
capacity is moderate. Runoff is medium. A perched 
water table is between depths of 30 and 48 inches in 
winter and spring and in other extended wet periods. The 
subsoil is medium acid to neutral in the upper part and 
neutral or mildly alkaline in the lower part. The organic 
matter content is moderate. The root zone is deep. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Orchards and vineyards are also grown. This soil is well 
suited to crops. Soil erosion is the main management 
concern; however, droughtiness reduces crop growth 
during extended dry periods. Crops respond well to 
irrigation. Planting cover crops, returning crop residue to 
the soil, and using conservation tillage that leaves crop 
residue on the soil surface reduce soil loss by erosion. 
Natural drainage is generally adequate for grain and 
livestock farming. Tilling, harvesting, or grazing when the 
soil is wet causes compaction and interferes with 
seedling emergence. 

This soil is suited to woodland. Plant competition can 
be reduced by spraying, mowing, or disking. 

This soil is suited as a site for buildings and poorly 
suited to septic tank absorption fields. Seasonal wetness 
and moderate shrink-swell potential in the lower part of 
the subsoil and in the substratum, make this soil better 
suited to buildings without basements than to buildings 
with basements. Backfilling along foundations with a 
material that has low shrink-swell potential, using drains 
at the base of footings, and coating exterior basement 
walls will reduce damage from shrinking and swelling of 
the soil and help prevent wet basements. Using a 
suitable base material under local roads and streets 
reduces damage from frost action. Installing the 
distribution lines of septic tank absorption fields in 
elevated mounds of moderately or moderately rapidly 
permeable soil material increases the capacity of the soil 
to absorb effluent. 

This soil is in capability subclass Пе and woodland 
suitabilitv subclass 20. 
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RmA—Rimer loamy fine sand, stratified 
substratum, 0 to 2 percent slopes. This deep, nearly 
level, somewhat poorly drained soil is in long, narrow 
areas on slight rises. It is on low beach ridges on lake 
plains. Most areas range from 4 to 25 acres. 

Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 9 inches thick. The subsoil 
is about 28 inches thick. The upper part is grayish brown 
and dark yellowish brown, mottled, very friable loamy 
fine sand and sandy loam; and the lower part is dark 
brown, mottled, firm silty clay. The substratum to a depth 
of about 60 inches is dark yellowish brown, mottled, firm 
silty clay loam and friable silt loam. In some areas the 
surface layer is darker colored. In places the thickness 
of the sandy and loamy materials in the surface layer 
and upper part of the subsoil is quite variable. In some 
areas more clay is in the lower part of the subsoil and in 
the substratum. 

Included with this soil in mapping are small areas of 
the Colwood, Lenawee, Haskins, Kibbie, and Del Rey 
soils. The very poorly drained Colwood and Lenawee 
soils are on flats and in depressions. The somewhat 
poorly drained Haskins, Kibbie, and Del Rey soils have 
more clay and less sand in the upper part of the subsoil 
and are similar in position to the Rimer soil. These 
inclusions make up 10 to 20 percent of most areas. 

Permeability of this Rimer soil is rapid in the upper part 
of the profile and slow in the lower part. The available 
water capacity is moderate. Runoff is slow. A 
perched seasonal high water table is between depths of 
12 and 30 inches in winter and spring and in other 
extended wet periods. The subsoil is strongly acid to 
neutral in the upper part and mildly alkaline to slightly 
acid in the lower part. The organic matter content is 
moderate. The root zone is deep. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Specialty crops are grown in some areas. Artificially 
drained areas are suited to crops. Most of the acreage 
has been drained. Subsurface drains are commonly used 
to lower the perched seasonal high water table. These 
drains are more effective if placed above the slowly 
permeable material in the lower part of the subsoil and in 
the substratum. Plowed and other unvegetated areas are 
subject to soil blowing. This blowing severely damages 
young corn, soybean, and vegetable plants. Planting 
cover crops, returning crop residue to the soil, and using 
conservation tillage that leaves crop residue on the soil 
surface reduce damage from soil blowing. Windbreaks 
also reduce soil blowing. Frost heaving severely 
damages winter wheat. 

This soil is well suited to woodland. Seedling mortality 
can be reduced by mulching and reducing plant 
competition. Plant competition can be reduced by 
spraying, mowing, or disking. 

Some areas of this soil are sites for buildings. This soil 
is moderately well suited as a site for buildings and 
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poorly suited to septic tank absorption fields. Seasonal 
wetness makes this soil better suited to buildings without 
basements than to buildings with basements. Building 
sites and septic tank absorption fields should be 
landscaped for good surface drainage away from 
foundations. Drains at the base of footings and exterior 
basement wall coatings intercept water moving laterally 
above the slowly permeable material in the lower part of 
the subsoil and in the substratum. They also help 
prevent wet basements. Using subsurface drains around 
septic tank absorption fields lowers the seasonal high 
water table. If this soil is used for local roads and 
streets, using a suitable base material and providing 
drainage reduce damage from frost action and seasonal 
wetness. Sloughing is a hazard in excavation. Lawns are 
droughty during dry periods. New seedings should be 
mulched and watered. 

This soil is in capability subclass Им and woodland 
suitability subclass 2s. 


SbC2—St. Clair silty clay loam, 4 to 12 percent 
slopes, eroded. This deep, gently sloping and sloping, 
moderately well drained soil is in long, narrow areas 
along streams on lake plains. Erosion has removed part 
of the original surface layer. The present surface layer 
contains subsoil material that has a higher clay content. 
Most areas range from 5 to 20 acres. 

Typically, the surface layer is dark brown, friable silty 
clay loam about 7 inches thick. The subsoil is dark 
yellowish brown, mottled, firm silty clay about 16 inches 
thick. The substratum to a depth of about 60 inches is 
dark yellowish brown and dark brown, mottled, very firm 
silty clay. In places the surface layer is thinner. 

Included with this soil in mapping are small areas of 
Hoytville, Toledo, Wabasha, and Nappanee soils. The 
very poorly drained Hoytville, Toledo, and Wabasha soils 
are along drainageways. Narrow strips of the somewhat 
poorly drained Nappanee soils are at the base of side 
slopes. These inclusions make up about 15 percent of 
most areas. 

Permeability of this St. Clair soil is slow or very slow. 
The available water capacity is moderate or low. A 
perched seasonal high water table is between depths of 
24 and 36 inches in spring and in other extended wet 
periods. The subsoil is neutral to medium acid in the 
upper part and mildly alkaline or moderately alkaline in 
the lower part. The organic matter content is moderately 
low. The root zone is mainly restricted to the moderately 
deep zone above the compact glacial till. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. This 
Soil is suited to crops and pasture. Because this soil has 
low or moderate available water capacity and poor tilth 
and is subject to erosion, droughtiness is a management 
concern. Using conservation tillage that leaves crop 
residue on the soil surface, planting cover crops, and 
returning crop residue to the soil help prevent excessive 
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erosion, improve soil tilth, and increase water infiltration. 
Grassed waterways are used where runoff water 
collects. Natural drainage is generally adequate for 
farming. Tilling, harvesting, and grazing when the soil is 
wet cause compaction and reduce seedling emergence. 
Tillage and harvesting should be done when the soil is at 
an optimum moisture content. 

This soil is suited to woodland. Species selected for 
planting should be tolerant of a high clay content in the 
subsoil in order to reduce seedling mortality and the 
windthrow hazard. Seedling mortality can also be 
reduced by mulching and by reducing plant competition. 

This soil is moderately well suited as a site for 
buildings and poorly suited to septic tank absorption 
fields. Because this soil is seasonally wet and has a high 
shrink-swell potential, it is better suited to buildings 
without basements than to buildings with basements. 
Backfilling along foundations with a material low in 
shrink-swell potential, using drains at the base of 
footings, and coating exterior basement walls will reduce 
damage from shrinking and swelling of the soil and help 
prevent wet basements. The distribution lines in septic 
tank absorption fields should be on the contour to 
reduce seepage of effluent to the soil surface. The 
increased runoff and erosion that occur during 
construction can be reduced by maintaining soil cover 
wherever possible. If this soil is used for local streets 
and roads, using suitable fill material and providing 
artificial drainage reduce the damage from shrinking and 
swelling and improve soil strength. Using subsurface 
drains around septic tank absorption fields lowers the 
seasonal high water table. Increasing the size of the 
absorption field will also improve these fields. 

This soil is in capability subclass llle and woodland 
suitability subclass 3c. 


Sh—Shoals silt loam, frequently flooded. This deep, 
nearly level, somewhat poorly drained soil is in long, 
narrow areas on flood plains. It is subject to frequent 
flooding. Most areas range from 5 to 25 acres. Slope is 
0 to 2 percent. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 10 inches thick. The subsoil is 
about 37 inches thick. The upper part is dark grayish 
brown and brown, mottled, friable silty clay loam; and the 
lower part is grayish brown, mottled, firm clay loam. The 
substratum to a depth of about 60 inches is gray, firm 
silty clay loam. In places the substratum is stratified silt, 
sand, and gravel. A few areas are better drained and are 
less gray in the subsoil. 

Included with this soil in mapping are small areas of 
Genesee, Rawson, and Wabasha soils. The very poorly 
drained Wabasha soils are in depressions, and the well 
drained Genesee soils are on slight rises on the flood 
plains. The moderately well drained and well drained 
Rawson soils are on slight rises on terraces. These 
inclusions make up about 15 percent of most areas. 
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Permeability of this Shoals soil is moderate. The 
available water capacity is high. Runoff is very slow. The 
seasonal high water table is at a depth of 12 to 36 
inches in winter and spring and in other extended wet 
periods. The subsoil is slightly acid or neutral in the 
upper part and neutral or mildly alkaline in the lower part. 
The organic matter content is moderate. The root zone 
is deep. 

Most of the acreage of this soil is cropland and 
permanent pasture. Drained areas are suited to corn and 
soybeans but poorly suited to winter wheat. The main 
management concerns are frequent flooding and 
seasonal wetness. They delay planting in most years and 
limit the choice of crops. Levees may be built to reduce 
the flood damage. Flood levels can also be reduced by 
keeping existing channels free of logs and other debris. 
Most of the acreage has been drained by surface and 
subsurface drains. The surface layer has a tendency to 
crust after hard rains. Returning crop residue to the soil, 
using conservation tillage that leaves crop residue on the 
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soil surface, and planting cover crops improve tilth, 
reduce crusting, and protect the surface from scouring 
during floods. Tilling, harvesting, or grazing when the soil 
is wet causes compaction. 

This soil is well suited to woodland. Species selected 
for planting should be tolerant of some wetness and 
should be able to withstand flooding. Plant competition 
can be reduced by spraying, mowing, or disking. 

This soil is generally not suited as a site for buildings 
and septic tank absorption fields because it is frequently 
flooded. It can be used for recreation, for example, 
hiking trails, during the drier part of the year. 

This soil is in capability subclass Им and woodland 
suitability subclass 20. 


To—Toledo silty clay. This deep, nearly level, very 
poorly drained soil is on broad flats and in long, narrow 
concave areas on lake plains. It is subject to ponding of 
short duration (fig. 6). Most areas range from 5 to more 
than 100 acres. Slope is 0 to 2 percent. 
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Figure 6.—Areas of Toledo silty clay are subject to ponding. 
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Typically, the surface layer is very dark grayish brown, 
firm silty clay about 7 inches thick. The subsoil is dark 
gray and gray, mottled, firm silty clay about 41 inches 
thick. The substratum to a depth of about 60 inches is 
dark grayish brown, mottled, firm silty clay. In some 
areas the surface layer is lighter colored, and in other 
areas it contains more sand. In places the subsoil has 
less clay. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Nappanee and Haskins soils 
on low knolls and side slopes along drainageways. 
These inclusions make up about 10 percent of most 
areas. 

Permeability of this Toleos soil is slow. The available 
water capacity is moderate. Runoff is very slow or 
ponded. This soil has a seasonal high water table near 
or above the surface in winter and in spring and in other 
extended wet periods. The subsoil is slightly acid or 
neutral. The organic matter content is high. The root 
zone is deep. 

Most of the acreage of this soil is cropland. Corn, 
soybeans, and small grains are the principal crops. 
Specialty crops are also grown in some areas. Drained 
areas are suited to crops, and most of the acreage has 
been drained. Subsurface drains are commonly used to 
lower the seasonal high water table where outlets are 
available. Open ditches and surface drains are used to 
remove excess surface water. This soil is sticky and 
plastic when wet. This soil should be tilled, harvested, 
and grazed within a narrow range of moisture content, 
because it becomes compacted and cloddy if worked 
when wet. Planting cover crops and returning crop 
residue to the soil improve tilth and increase water 
infiltration. 

This soil is suited to woodland. Planting and harvesting 
can be performed during the drier part of the year. 
Species selected for planting should be tolerant of 
wetness and of a clayey surface layer and subsoil in 
order to reduce the seedling mortality and windthrow 
hazard. 

This soil is poorly suited as a site for buildings. 
Building sites should be landscaped for good surface 
drainage away from foundations. Backfilling along 
foundations with a material low in shrink-swell potential 
and using drains at the base of footings reduce damage 
from shrinking and swelling and help prevent wet 
basements. Exterior basement wall coatings also help 
prevent wet basements. Local roads and streets can be 
improved by using suitable base material and providing 
artificial drainage to reduce damage from low soil 
strength, ponding, and frost action. 

This soil is in capability subclass lllw and woodland 
suitability subclass 3w. 


Tp—Toledo silty clay, ponded. This deep, nearly 
level, very poorly drained soil is in long, narrow concave 
areas along drainageways and on broad flats on lake 
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plains. || is subject to ponding of long duration. Most 
areas range from 5 to more than 100 acres. Slope is 0 
to 2 percent. 

Typically, the surface layer is very dark gray, firm silty 
clay about 6 inches thick. The subsoil is dark gray, 
mottled, firm silty clay about 35 inches thick. The 
substratum to a depth of about 60 inches is gray, 
mottled, firm silty clay. The surface layer is mucky silty 
clay in some areas. In places the surface layer is thicker, 
and in some areas it is lighter colored. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Nappanee soils on slight rises. 
These inclusions make up 5 to 10 percent of most areas. 

Permeability of this Toledo soil is slow. The seasonal 
high water table is above or near the surface most of the 
year. The rooting depth is influenced by the water table. 
This soil has a moderate available water capacity. The 
subsoil is slightly acid or neutral. Runoff is very slow and 
ponds on this soil. The organic matter content is high. 
The root zone is deep. 

Some areas of this soil are farmed. Undrained areas 
are generally not suited to crops; however, drained areas 
are suited to corn and soybeans. Levees, open ditches, 
subsurface and surface drains, and pump drainage are 
commonly used in farming areas. This soil is plastic and 
sticky when wet. Tilling or harvesting within a narrow 
range of moisture content is important, because the soil 
becomes compacted and cloddy if worked when wet. 

Most of the acreage of this soil is used for wildlife 
refuges or hunting preserves. It is generally not suited to 
woodland. This soil provides excellent habitat for wetland 
wildlife, because in large areas the water level is 
controlled by levees and pump drainage. These drainage 
practices and drainage ditches and surface and 
subsurface drains permit the growing of grain crops and 
the flooding of these areas to attract and feed wetland 
waterfowl during migration. 

This soil is generally not suited as a site for buildings 
and septic tank absorption fields because of ponding, 
high shrink-swell potential, and slow permeability. 

This soil is in capability subclass IVw and is not 
assigned to a woodland suitability subclass. 


Ud—Udorthents, gently sloping. These deep, nearly 
level and gently sioping soils are in cut and fill areas. 
Earthmoving and grading have obliterated or mixed the 
original surface layer, subsoil, and substratum. The 
remaining soil material typically is similar to the subsoil 
and substratum of adjacent soils. Slope ranges from 1 to 
6 percent. 

Typically, the upper 60 inches is firm and dense silty 
clay loam, clay, or silt loam. In fill or disposal areas, the 
characteristics of the soils are more variable. 

Included with these soils in mapping are small areas 
where slopes are 6 to 15 percent. 

Runoff is medium or rapid. The available water 
capacity is variable but is dominantly low or very low. 
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Tilth is poor. Hard rains seal the surface in poorly 
vegetated areas. A seasonal high water table occurs in 
depressed or bowl-shaped areas. The organic matter 
content is very low. The root zone is slightly acid to 
mildly alkaline. 

About half the areas have no vegetative cover. 
Erosion is a severe hazard in these areas. Controlling 
erosion, improving fertility and drainage, and selecting 
adapted plant species are concerns of management. 
Seeding to adapted grasses and legumes that provide 
ground cover reduces soil loss by erosion. Many areas 
should be blanketed with topsoil to improve the root 
zone. Mulching of seedings helps retain moisture in the 
soil and increases plant growth. 

The suitability of these soils as sites for buildings 
depends on how long the soil materials have been in 
place and on such soil characteristics as compaction, 
permeability, and texture. They are generally not suited 
to septic tank absorption fields. Onsite investigations are 
needed to determine the suitability of these soils for a 
specific land use. 

These soils are not assigned to a capability subclass 
or woodland suitability subclass. 


Wa—Wabasha silty clay, frequently flooded. This 
deep, nearly level, very poorly drained soil is on flood 
plains. It is in long, narrow areas along small streams 
with a low gradient, and it is subject to frequent flooding. 
Most areas range from 5 to 50 acres. Slope is 0 to 2 
percent. 

Typically, the surface layer is very dark grayish brown, 
friable silty clay about 9 inches thick. The subsurface 
layer is very dark grayish brown, mottled, firm silty clay. 
The subsoil is grayish brown, mottled, firm silty clay 
about 30 inches thick. The substratum to a depth of 
about 60 inches is grayish brown, mottled, firm silty clay 
loam. A thinner dark colored surface layer is in a few 
areas. In some areas less clay is in the subsoil. 

Included in mapping are small areas of Shoals, 
Nappanee, and Hoytville soils and areas that have a silt 


loam surface layer. The somewhat poorly drained Shoals 
soiis are in slightly higher positions on flood plains. The 
somewhat poorly drained Nappanee soils are on slope 
breaks to lake plains. The very poorly drained Hoytville 
soils are in depressions on lake plains. These inclusions 
make up 10 to 15 percent of most areas. 

Permeability of this Wabasha soil is slow. The available 
water capacity is moderate or high. Runoff is very 
slow. The seasonal high water table is near the surface 
in winter and spring and in other extended wet periods. 
The subsoil is neutral in the upper part and neutral or 
mildly alkaline in the lower part. Organic matter content 
is high. The root zone is deep. 

Many areas of this soil are cropland. Corn, soybeans, 
and small grains are the principal crops. Frequent 
flooding and seasonal wetness are concerns of 
management. They delay planting and limit the choice of 
crops. Flooding often damages winter grain crops. Most 
areas have been drained and are suited to corn and 
soybeans. Subsurface drains are commonly used to 
lower the water table in areas with good outlets. Open 
ditches are used to remove excess surface water. This 
soil should be tilled, harvested, and grazed within a 
narrow range of moisture content because it becomes 
compacted and cloddy if worked when wet. Compaction 
interferes with seedling emergence and plant growth. 
Planting cover crops and returning crop residue to the 
soil improve tilth, increase water infiltration, and protect 
the surface from scouring during floods. 

This soil is suited to woodland. Many areas of this soil 
are used for trees. Planting and harvesting can generally . 
be done during the drier part of the year. Selecting 
species for planting that are tolerant of wetness and of a 
clayey surface layer and subsoil reduces the windthrow 
hazard and seedling mortality. 

This soil is generally not suited as a site for buildings 
and septic tank absorption fields because it is flooded 
frequently and is seasonally wet. 

This soil is in capability subclass 1м and woodland 
suitability subclass 3w. 
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изе and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


prime farmland 


Prime farmland is one of several kinds of important 
farmlands defined by the U. S. Department of 
Agriculture. It is of major importance in providing the 
nation's short- and long-range needs for food and fiber. 
Because the supply of high quality farmland is limited, 
government at local, state, and federal levels, as well as 
individuals, must encourage and facilitate the wise use of 
our nation's prime farmland. 


Prime farmland is defined as the land that is best 
suited to producing food, feed, forage, fiber, and oilseed 
crops. It has the soil quality, growing season, and 
moisture supply needed to produce a sustained high 
yield of crops when it is treated and managed using 
acceptable farming methods. These high yields are 
produced with minimal expenditure of energy and 
economic resources, and farming this land results in the 
least damage to the environment, 

Prime farmland may now be cropland, pasture, 
woodland, or anything other than urban or built-up land 
or water areas. It must either be used for producing food 
or fiber or be available for these uses. 

Prime farmland usually has an adequate and . 
dependable supply of moisture from precipitation or 
irrigation. The temperature and growing season are 
favorable. The level of acidity or alkalinity of the soil is 
acceptable. Prime farmland has few or no rocks and is 
permeable to water and air. It is not excessively erodible 
or saturated with water for long periods and is not 
frequently flooded during the growing season. The slope 
ranges mainly from 0 to 6 percent. More information on 
the criteria for prime farmland can be obtained at the 
local office of the Soil Conservation Service. 

About 131,502 acres, or nearly 76 percent of Ottawa 
County, meets the soil requirements for prime farmland. 
Most areas of the county are prime farmland except the 
Castalia-Milton and Toledo associations on the general 
soil map. Approximately 98,000 acres of this prime 
farmland is used for crops. Crops grown on this land, 
mainly corn and soybeans, account for an estimated 
three-fourths of the county's total agricultural income 
each year, and truck crops make up most of the rest. 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which are farmed 
although they generally are wetter, or more droughty or 
erodible, and usually less productive. 

The map units that make up prime farmland in Ottawa 
County are listed in this section. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps in the 
back of this publication. The soil qualities that affect use 
and management are described in the section “Detailed 
soil map units.” 
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Soils that have limitations, such as a high water table, 
may qualify for prime farmland if these limitations are 
overcome by such methods as drainage. In the following 
list, the method needed to overcome the wetness 
limitation is shown in parentheses after the map unit 
name. Onsite evaluation is necessary to see if this 
limitation has been overcome by corrective measures. 

The map units that meet the soil requirements for 
prime farmland are as follows. 


Bo Bono silty clay (where drained) 

Co Colwood loam (where drained) 

DeA Del Rey silt loam, 1 to 3 percent slopes 
(where drained) 

DuB Dunbridge fine sandy loam, 2 to 6 percent 
slopes 

HaA Haskins loam, 0 to 3 percent slopes (where 
drained) 

Hy Hoytville silty clay loam (where drained) 

KfA Kibbie fine sandy loam, 0 to 2 percent slopes 

Le Latty silty clay (where drained) 

Lf Lenawee silty clay loam (where drained) 

Mh Millsdale silty clay loam (where drained) 

MtB Milton silt loam, 2 to 6 percent slopes 

NpA Nappanee silty clay loam, 0 to 3 percent 
slopes (where drained) 

RaB Rawson loam, 2 to 6 percent slopes 

To Toledo silty clay (where drained) 


crops and pasture 


M. J. Heberling, district conservationist, Soil Conservation Service, 
helped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops best suited to the 
soils, including some not commonly grown in the survey 
area, are identified; the system of land capability 
classification used by the Soil Conservation Service is 
explained; and the estimated yields of the main crops 
are listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed soil map 
units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

In 1974, there was 112,752 acres of farmland in the 
county and 98,517 acres of cropland. The principal crops 
were soybeans, corn, winter wheat, and hay. Smaller 
acreages were used for tomatoes, sugar beets, cabbage, 
cucumbers for pickles, other truck crops, orchards, and 
vineyards. 


field crops 


The different kinds of soils of Ottawa County vary in 
their suitability for specific crops, and they require widely 
different management. Some basic management, 
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however, is needed on practically all of the soils. These 
basic practices are maintaining an adequate level of 
fertility, improving drainage, controlling soil loss by water 
or wind, using good tillage methods, and timely tillage. 

Soil fertility is naturally low where the surface layer 
and subsoil are sandy and naturally high where they are 
clayey. About three-fourths of the soils are nearly neutral 
in the surface layer and subsoil. The sandy Algansee 
and Oakville soils retain only small amounts of plant 
nutrients. On these soils, applications of lime and 
fertilizer are needed more often. These applications 
should be based on the results of soil tests, on crop 
needs, and on the yield level desired. The Cooperative 
Extension Service can help in determining the kinds and 
amounts of fertilizer and lime to apply. The current 
“Agronomy ашде" gives fertilizer recommendations (8). 

Soil drainage is the major management need on about 
98 percent of the cropland in the survey area (9). Crops 
grow well, however, on very poorly drained and 
somewhat poorly drained soils if excess water is 
removed by subsurface drains, surface drains, or by a 
combination of these. Drop structures are commonly 
used to reduce erosion where surface water enters open 
ditches. In some areas without suitable outlets for 
subsurface drains, diking and a pump drainage system 
are used. Where artificial drainage systems have not 
been installed on very poorly drained soils, ponding and 
excess soil moisture in the root zone slow the growth of 
crops. If soils are not adequately drained, they dry out 
and warm up slowly, delaying tillage and planting. 

The design of both surface and subsurface drains 
varies with the kind of soil. Surface drains are generally 
most effective where the subsoil is clayey. The slow or 
very slow permeability in these soils allows a greater 
volume of surface water to run off before it enters the 
soil. 

Subsurface drains remove excess water from within 
the soil. The efficiency of these drains depends on soil 


.permeability and the availability of good outlets. The 


effectiveness of subsurface drains decreases as internal 
water movement decreases. Water removal through 
subsurface drains is most effective in Colwood, Kibbie, 
Glendora, and Haskins soils. Internal drainage is the 
slowest in the Bono, Toledo, Hoytville, Latty, and 
Nappanee soils, which have a clayey subsoil. Subsurface 
drains must be closely spaced in these soils for uniform 
drainage. Although thousands of acres have been 
artificially drained in Ottawa County, many fields and 
farms remain inadequately drained. An added problem in 
soils that have a sandy subsoil and in Kibbie soils is the 
filling of subsurface drains with silts and very fine sands. 
These materials flow when saturated and will block 
subsurface drains unless drains are protected. 

Erosion control practices should be used on much of 
the cropland in the county. Even on the Hoytville, 
Toledo, and Latty soils on broad flats, crop residue 
should be left on the surface to reduce soil loss by 
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erosion. Common erosion control is often related to 
drainage. For example, even the flatter soils are often 
visibly eroded along ditchbanks and streams. Two 
important erosion control practices in Ottawa County are 
seeding ditchbanks and establishing sod berms along 
drainageways. In areas where concentrated surface 
water enters drainageways, erosion or water control 
structures should be installed if sod berms are not 
effective. Surface and subsurface drainage systems are 
used to route water safely to outlet ditches or streams 
with minimum erosion and without affecting water quality. 
The quality of Lake Erie water is especially affected by 
erosion in the watershed. 

Control of water erosion is especially needed in soils 
that have slopes of more than 2 percent. Grassed 
waterways are needed to prevent erosion in more roiling 
terrain and to prevent gully formation in the steeper 
areas. On more sloping soils, the use of reduced tillage 
systems or conservation tillage that leaves crop residue 
on the soil surface reduces erosion. Conservation tillage 
commonly saves energy and improves soil tilth. Loss of 
even part of the surface layer from, for example, the St. 
Clair soils results in mixing of the heavier textured 
subsoil with the plow layer during tillage. As a result, 
the finer textured surface layer has poorer 
tilth. 

Soil blowing is a hazard on the sandy soils and some 
of the soils with a loamy surface layer. Soil blowing can 
damage young plants, especially vegetables, very quickly 
and can damage these soils in just a few hours. Soil 
blowing is especially a hazard on dry soils without a 
cover of vegetation or mulch. It can be controlled 
by maintaining a cover of good vegetative crop 
residue or mulch. Soil blowing can also be reduced 
by leaving rough surfaces and establishing windbreaks. 
Algansee, Glendora, Kibbie, Oakville, and Rimer soils are 
most affected by soil blowing. 

Information about the design of erosion-control 
practices for each kind of soil is contained in the 
Technical Guide available in the local office of the Soil 
Conservation Service. 

Soil tilth is an important factor in germination of seeds 
and in the infiltration of water and air into the soil. Soils 
that have good tilth are granular and porous. 

The texture of the surface layer of the soils in Ottawa 
County ranges from fine sand to silty clay. For planning 
tillage, all of the mineral soils can be placed into groups 
which are discussed in the following paragraphs. 

Soil tilth is easily degraded if the soils are worked 
when they are wet. The incorporation of organic matter 
improves soil tilth. Planting cover crops and returning 
crop residue to the soil or using grasses and legumes in 
the cropping system helps to maintain or improve soil 
(НИ. Conservation tillage that leaves crop residue on the 
Soil surface commonly improves soil tilth, increases the 
organic matter content, and reduces compaction. 

Castalia, Kibbie, Glendora, Oakville, Rimer, and 
Algansee soils have a fine sandy loam or coarser than 
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fine sandy loam surface layer. These soils can be tilled 
safely throughout a wide range in moisture content. 

Colwood, Genesee, Milton, Rawson, Genesee Variant, 
Haskins, and Shoals soils have a loam or silt loam 
surface layer. These soils have a narrower range of 
optimum moisture for tillage than the soils that have a 
sandy loam or coarser textured surface layer. Also, they 
tend to dry more slowly than the coarser textured soils. If 
these soils are cultivated within the range of optimum 
moisture, harmful effects on the soil structure are few 
and of short duration. 

Bono, Hoytville, Latty, Lenawee, Millsdale, Nappanee, 
St. Clair, Toledo, and Wabasha soils have a silty clay 
loam or finer surface layer. These soils have the 
narrowest range of optimum moisture for tillage. The clay 
content in the surface layer is generally high enough to 
cause serious clodding and/or sealing if the soils are 
tilled when wet. 

Pasture and hay are minor land uses in Ottawa 
County. Some alfalfa is grown for alfalfa meal. Most 
areas of pasture are on soils that have potential for 
crops. Some areas used for pasture are on sloping or 
frequently flooded soils. The sloping soils are subject to 
erosion and commonly have poor tilth. Most soils used 
for pasture require drainage. Soils that require drainage 
for maximum growth of row crops also require drainage 
for maximum growth of pasture plants. Other important 
practices in managing pasture are erosion control, 
addition of lime and fertilizer, reducing compaction, and 
brush control. On sandy soils, the maintenance of plant 
population is a management concern. 


special crops 


Special crops grown for commercial use in Ottawa 
County include nursery stock, orchards, vineyards, and 
vegetables. No attempt will be made in this section to 
give specific practices, fertilization rates, or seed 
varieties for these crops. A high level.of management is 
needed to successfully produce these crops. More 
complete information can be obtained on crop 
management from the local offices of the Cooperative 
Extension Service and on soil and water management 
from the Soil Conservation Service. 

The investment in labor and machinery and other 
costs are generally higher for special crops than for 
general farm crops. The high value of the special crops 
makes the use of good soil management and cultural 
practices a necessity. 

Most of the nursery stock produced in Ottawa County 
is grown on the loamy Rawson and Haskins soils. These 
Soils have a good root zone and are easy to till and 
plant. 

Many of the orchards and vineyards are on soils 
where the bedrock is near the surface. These areas are 
mainly on the islands and the peninsula. Grape vineyards 
are dominant on Milton, Rawson, and Dunbridge soils of 
the North and Middle Bass Islands. Some apple and 
peach orchards are planted throughout the county on 
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Toledo and Nappanee soils. The expanding urbanization 
of Catawba and South Bass Islands is reducing the 
acreage in orchards and vineyards. 

Sugar beets, tomatoes, cabbage, and cucumbers are 
important special crops grown in the county. They аге 
well suited to drained areas of Hoytville, Lenawee, 
Toledo, Colwood, Kibbie, and Rimer soils. These special 
crops were traditionally grown in drained areas of fine 
textured soils that are naturally very poorly drained, 
where root growth and diseases are concerns. As new 
varieties become available, they are grown on a wider 
range of soils. Although drainage is one of the most 
important concerns, soil compaction is also important. 

Other important specialty crops grown in the county 
are fresh vegetables for roadside stands. These crops 
are grown on a variety of soils, but mainly on coarse 
textured soils which dry out and warm up earlier in 
spring. Cutting of tender plants by blowing sand is a 
major concern on these soils until the vegetation is high 
enough to reduce the effect of wind velocity. 


irrigation 


Rainfall in Ottawa County is generally adequate for 
most crops, but it is not always timely or weli distributed. 
Extended dry periods sometimes occur between May 
and September. 

Irrigated acreage has been increasing in the past few 
years as methods of irrigation become more economical. 
Water from Lake Erie and Portage River is utilized for 
irrigation. 

Many soils in the county are suited to irrigation and 
can be profitably irrigated. Features that affect the 
suitability of a soil for irrigation are water-holding 
capacity, slope, water-intake rate, and drainage. Clayey 
and loamy soils, which have a higher water-holding 
capacity and usually a slower intake rate, are better 
suited to irrigation than sandy soils. 


yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
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and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for woodland and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey (73). These 
levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerais indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class ! soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
Crop production. 
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Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, е, и, 5, or 
с, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and 
subclass is shown in table 6. The capability classification 
of each map unit is given in the section "Detailed soil 
map units." 


woodiand management and productivity 


Nearly all of Ottawa County was forest at the time of 
settlement. Much of the central and western part of the 
county was in the Great Black Swamp, which mostly 
supported a heavy forest growth in which elm was very 
important. The woodland of this part of the county is 
classified into two main groups, the elm-ash swamp 
forest and the oak-sugar maple forest (4). The elm-ash 
swamp forest was in the flat, low-lying areas. It included 
American elm and slippery elm, black ash, silver maple, 
pin oak, swamp white oak, American sycamore, and 
biackgum, and in the slightly better drained areas, bur 
oak, white oak, and shellbark hickory. The oak-sugar 
maple forest was in slightly elevated areas and was 
made up mainly of American beech, sugar maple, yellow- 
poplar, black walnut, northern red oak, black oak, and 
bitternut hickory. 

The woodland in the eastern part of the county, 
including Catawba Island and Marblehead Peninsula, 
was variable. The natural vegetation consisted of elm- 
ash swamp forest, which had species similar to those in 
the central and western parts of the county, and mixed 
oak forest of mainly black maple, black walnut, sugar 
maple, slippery elm, blue ash, and bitternut hickory. 

As a result of clearing, the woodland in the county has 
been reduced to about 5,000 acres. Most of the 
remaining wooded areas are small farm woodlots. Most 
of the woodland has been cut over, and much of it has 
been harmfully grazed. 

Compared to the returns from the sale of other farm 
products, income from the sale of wood products is 
small. Some good quality logs of oak and black walnut 
are cut from the better managed woodland. Also, farm 
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woodlots provide wood for fuel, lumber for rough 
construction, and edible nuts. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. The number 1 indicates very high 
productivity; 2, high; 3, moderately high; 4, moderate; 
and 5, low. The second part of the symbol, a letter, 
indicates the major kind of soil limitation. The letter x 
indicates stoniness or rockiness; w, excessive water in or 
on the soil; ;, toxic substances in the soil; d, restricted 
root depth; c, clay in the upper part of the soil; s, sandy 
texture; f, high content of coarse fragments in the soil 
profile; and r, steep slopes. The letter o indicates that 
limitations or restrictions are insignificant. If a soil has 
more than one limitation, the priority is as follows: x, w, t, 
d, с, $, f, and г. 

In table 7, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. А rating of s/ight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. А rating of 
slight indicates that few trees may be blown down by 
strong winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
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strong winds; and severe, that many trees аге blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a зле index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


windbreaks and environmental plantings 


Farmstead and feedlot windbreaks protect livestock, 
buildings, and yards from wind and snow. They also 
protect fruit trees and gardens, and they furnish habitat 
for wildlife. Several rows of low- and high-growing 
broadleaf and coniferous trees and shrubs provide the 
most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
that have been given adequate.care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service, Ohio Department of Natural 
Resources, Division of Forestry, or the Cooperative 
Extension Service or from a nursery. 


recreation 


Lake Erie is the center of much of the recreation in 
Ottawa County. Swimming, boating, and fishing attract 
thousands throughout the summer months. Ice fishing is 
a popular pastime in winter months. The main resorts on 
Lake Erie are on Catawba Island, Marblehead Peninsula, 
and South Bass Islands. The principal soils in these 


Soil survey 


areas are the Castalia, Milton, Dunbridge, Oakville, 
Algansee, and Nappanee soils. 

The cities and townships in Ottawa County have parks 
equipped with baseball diamonds, tennis courts, and 
playground equipment. Tourists are attracted to a large 
number of private and commercial recreation areas, 
including campgrounds and golf courses. 

Special events include the national rifle and pistol 
matches held at Camp Perry and the annual inter-lake 
regatta at Put-in-Bay. On Marblehead Peninsula, 
Lakeside has one of the largest summer conference 
grounds in the Middle West and is known as "The 
Chautauqua of the Great Lakes." Hoover Auditorium 
features the top attractions of the entertainment world as 
well as concerts, drama, opera, and noted lecturers. 

The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

іп table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
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and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


wildlife habitat 


M. J. Heberling, district conservationist, Soil Conservation Service, 
helped prepare this section. 


Ottawa County has many upland and wetland acres 
which can be managed for wildlife habitat. With more 
intensive cropping, fall plowing, and increased 
urbanization, wildlife populations decreased. Whether 
land is managed with wildlife as a primary or a 
secondary consideration, habitat improvements can be 
made that will greatly benefit wildlife. For example, grass 
and legumes can be planted in field borders and along 
drainageways or woody plants in clumps or hedgerows. 
Such plantings can be very successful in attracting 
wildlife even if primarily geared toward another use such 
as cropland. 

Ottawa County has the largest acreage of wetlands 
remaining in the state of Ohio. Located in the flight path 
of both the Mississippi and Atlantic flyways, there is 
much opportunity for wetland habitat development. 
Canada geese and ducks, especially mallards, black 
ducks, teal, and wood ducks, make up the majority of 
waterfowl using the county's wetlands. In order to attract 
waterfowl, habitat development can be directed toward 
fall resting and feeding needs. More complete waterfowl 


33 


habitat can also be developed to encourage nesting and 
to meet nearly year-round waterfowl needs. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, timothy, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
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plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are foxtail, goldenrod, smartweed, 
ragweed, and fescue. 

Hardwood trees and woody understory produce nuts or 
other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of hardwood 
trees and shrubs are depth of the root zone, the available 
water capacity, and wetness. Examples of these plants 
are oak, poplar, cherry, beech, maple, hawthorn, 
dogwood, hickory, and blackberry. Examples of fruit- 
producing shrubs that are suitable for planting on soils 
rated good are shrub honeysuckle, autumn-olive, and 
crabapple. 

Coniferous plants turnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are duckweed, wild millet, reed canarygrass, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other such structures. Soil 
properties and features affecting shallow water areas are 
depth to bedrock, wetness, surface stoniness, slope, and 
permeability. Examples of these areas are marshes, 
waterfowl feeding areas, and shallow ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field 
sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include 
woodcock, thrushes, woodpeckers, squirrels, gray fox, 
raccoon, and deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, and mink. 


Soil survey 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within те mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
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performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dweilings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
ard carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 


35 


flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


sanitary facilities 


Table 12 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
Soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
Soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 
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Unsatistactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
Soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
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layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materials 


Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of~ 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
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after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 13, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
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are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aquifer-fed 
excavated ponds. The limitations are considered s/ight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and are 
easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increase in construction costs, and possibly increased 
maintenance are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, and grassed 
waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
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Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders or organic matter. A high water 
table affects the amount of usable material. It also 
affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water as inferred from the salinity of the soil. Depth to 
bedrock and the content of large stones affect the ease 
of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 


Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 15 gives estimates of the engineering 
Classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains as much as 15 or 20 
percent of particles coarser than sand, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (Z) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
Soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group А-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticitv characteristics of a soil. The 
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estimates are based on test data from the survey area or 
from nearby areas and on field examination. 


physical and chemical properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
Soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
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capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
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They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to contro! wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 16, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


soil and water features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 
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The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an: average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. ‚ 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscapé to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 
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High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 17 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

Polential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
Soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 


Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


physical and chemical analyses of 
selected soils 


Some of the soils in Ottawa County were sampled and 
laboratory data determined by the Soil Characterization 
Laboratory, Department of Agronomy, Ohio State 
University, Columbus, Ohio. The physical and chemical 
data obtained on most samples include particle size 
distribution, reaction, organic-matter content, calcium 
carbonate equivalent, and extractable cations. 

These data were used in classifying and correlating 
the selected soils and in evaluating the behavior of the 
soils under various land uses. Five of the profiles were 
selected as representative of their respective series and 
are described in this survey. The series names and the 
laboratory identification numbers are Bono (ОТ-5), 
Colwood (OT-9), Millsdale (OT-7), Toledo (OT-6), and 
Wabasha (OT-8). 

In addition to Ottawa County data, laboratory data are 
also available from nearby counties that have many of 
the same soils. All data are on file at the Department of 
Agronomy, Ohio State University, Columbus, Ohio; the 
Ohio Department of Natural Resources, Division of 
Lands and Soil, Columbus, Ohio; and the Soil 
Conservation Service, State office, Columbus, Ohio. 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (74). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. |п table 18, the soils 
of the survey area are classified according to the 
system. The categories are defined in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Alfisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aqualf (Aqu, meaning 
water, plus a/f, from Alfisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Ochraqualfs (Ochr, meaning light 
colored surface layer, plus aqua/f, the suborder of the 
Aifisols that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Aeric identifies the subgroup that is dryer than the typical 
great group. An example is Aeric Ochraqualfs. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 


there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
Zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine, illitic, mesic Aeric 
Ochraqualfs. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (72). Many 
of the technical terms used in the descriptions are 
defined in Soil Taxonomy (74). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed soil map units." 


Algansee series 


The Algansee series consists of deep, somewhat 
poorly drained, very rapidly permeable soils formed in 
sandy deposits on beaches. Slope is 0 to 2 percent. 

These soils have a thicker dark-colored surface layer 
than is definitive for the Algansee series. This difference, 
however, does not alter the usefulness or behavior of 
the soils. 

Algansee soils are commonly adjacent to Glendora 
and Oakville soils. Glendora soils are very poorly drained 
and are in depressions. They are grayer in the upper part 
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of the substratum than Algansee soils. Oakville soils are 
well drained and are on the tops and shoulders of the 
beach ridges. They are not gray in the subsoil and the 
upper part of the substratum. 

Typical pedon of Algansee fine sand, occasionally 
flooded, about 8 miles northeast of Port Clinton, Danbury 
Township, East Harbor State Park, and 1,485 feet 
southeast along Beach Rd. from the intersection of 
Beach Rd. and Park Causeway, then 30 feet west. 


А1—0 to 5 inches; black (10YR 2/1) fine sand, very dark 
gray (10 YR 3/1) dry; single grained; loose; common 
roots; neutral; clear smooth boundary. 

А2—5 to 14 inches; very dark gray (10YR 3/1) fine sand, 
very dark gray (10YR 3/1) dry; single grained; loose; 
few roots; neutral; abrupt wavy boundary. 

C1—14 to 27 inches; brown (10YR 4/3) fine sand; 
common coarse distinct grayish brown (10YR 5/2) 
mottles; single grained; loose; very dark gray (10YR 
3/1) fillings in old root channels; neutral; clear 
smooth boundary. 

C2—27 to 60 inches; dark yellowish brown (10YR 4/4) 
fine sand; common medium distinct yellowish brown 
(10YR 5/8) and grayish brown (10YR 5/2) mottles; 
single grained; loose; very dark gray (10YR 3/1) 
fillings in old root channels; slight effervescence; 
mildly alkaline. 


The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. The C horizon has hue of 10YR, value 
of 4 or 5, and chroma of 2 to 4. It is fine sandy or loamy 
fine sand. Some pedons have thin layers with fine gravel. 


Bono series 


The Bono series consists of deep, very poorly drained, 
slowly or very slowly permeable soils formed in glacial 
lakebed sediments on lake plains. Slope is O to 2 
percent. 

These soils have mixed mineralogy rather than illitic as 
is defined as typical for the Bono series elsewhere. This 
difference, however, does not alter the usefulness or 
behavior of the soils. 

Bono soils are commonly adjacent to Latty, Nappanee, 
and Toledo soils and are similar to Latty and Toledo 
Soils. Latty and Nappanee soils have an ochric epipedon. 
Latty and Toledo soils are similar in position on the 
landscape to Bono soils. Nappanee soils are somewhat 
poorly drained and are less gray in the subsoil than 
Bono soils. They are on slight rises and slopes along 
waterways. Toledo soils do not have as thick a dark- 
colored surface layer. 

Typical pedon of Bono silty clay, 3.5 miles southwest 
of Port Clinton, Bay Township, 1,360 feet east and 129 
feet north of the southwest corner of sec. 10, T. 6 N., В. 
16 E. 
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Ар—0 to 7 inches; black (5Y 2/1) silty clay, dark gray 
(10YR 4/1) dry; moderate medium and fine 
subangular blocky structure; firm; many roots; 
neutral; clear smooth boundary. 

A—7 to 14 inches; very dark gray (5Y 3/1) silty clay, 
dark gray (10YR 4/1) dry; common medium 
prominent yellowish brown (10YR 5/4) mottles; 
weak medium and fine subangular blocky structure; 
firm; many roots; black (БҮ 2/1) organic stains; 
neutral; abrupt smooth boundary. 

Bg—14 to 27 inches; gray (bY 5/1) silty clay; many 
medium distinct light olive brown (2.5Y 5/4 and 5/6) 
mottles; weak coarse prismatic structure parting to 
weak medium subangular blocky; very firm; common 
roots; black (10YR 2/1) organic stains; neutral; 
abrupt smooth boundary. 

BCg—27 to 45 inches; gray (БҮ 5/1) silty clay; many 
coarse distinct dark brown (7.5YR 4/4) mottles; 
weak coarse prismatic structure parting to weak 
medium angular blocky; very firm; few roots; 
common medium black (10YR 2/1) stains (iron and 
manganese oxides); few medium light gray (10YR 
7/2) lime deposits on faces of peds; slight 
effervescence; mildly alkaline; diffuse smooth 
boundary. 

Cg—45 to 60 inches; gray (БҮ 5/1) silty clay; common 
coarse prominent dark brown (7.5YR 4/4) mottles; 
massive; very firm; few medium gray (10YR 7/2) 
lime deposits on vertical faces of peds; strong 
effervescence; moderately alkaline. 


Thickness of the solum ranges from 30 to 55 inches. 
Thickness of the mollic epipedon ranges from 10 to 16 
inches. The reaction is slightly acid or neutral in the 
upper part of the solum and mildly alkaline or moderately 
alkaline in the lower part. 

The mollic epipedon has hue of 10YR to 5Y, value of 
2 or 3, and chroma of 1 or 2. The B and BC horizons 
below the mollic epipedon have hue of 10YR to 5Y, 
value of 4 or 5, and chroma of O to 2. They are silty clay 
or clay. The C horizon has hue of 10YR to 5Y or is 
neutral, value of 4 or 5, and chroma of 1 or 2. The C 
horizon is silty clay, clay, or heavy silty clay loam. 


Castalia series 


The Castalia series consists of moderately deep and 
well drained soils. These soils formed in fractured 
limestone and in glacial drift in voids in bedrock on knolls 
and slight rises. Permeability is rapid. Slope ranges from 1 
to 6 percent. 

Castalia soils are commonly adjacent to Dunbridge, 
Millsdale, Milton, and Rawson soils. Dunbridge, Millsdale, 
Milton, and Rawson soils have fewer rock fragments 
throughout the soil. The very poorly drained Millsdale 
soils are in depressions and on flats. Rawson soils are 
deep to bedrock. 
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Typical pedon of Castalia very stony fine sandy loam, 
1 to 6 percent slopes, about 1 mile southwest of Genoa, 
Clay Township, 225 feet north and 800 feet east of the 
southwest corner of sec. 4, T. 6 N., R. 13 E. 


А—0 to 7 inches; black (10YR 2/1) very stony fine 
sandy loam, very dark gray (10YR 3/1) dry; strong 
fine granular structure; very friable; many roots; 25 
percent rock fragments about 15 percent more than 
10 inches in diameter; rock fragments have slight 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

Bw—7 to 14 inches; reddish brown (БҮН 4/3) very 
channery loam; weak medium granular structure; 
very friable; many roots; black (10YR 2/1) fillings in 
old root channels; about 60 percent rock fragments; 
rock fragments have slight effervescence; mildly 
alkaline; clear wavy boundary. 

BC—14 to 20 inches; reddish brown (BYR 4/4) 
extremely channery sandy loam; very weak medium 
subangular blocky structure; very friable; many roots; 
black (10YR 2/1) fillings in old root channels; about 
70 percent rock fragments; rock fragments have 
slight effervescence; moderately alkaline; clear wavy 
boundary. 

C—20 to 27 inches; yellowish red (5YR 4/6) extremely 
flaggy loamy sand; single grained; loose; many 
roots; black (10 YR 2/1) fillings in old root channels; 
about 85 percent rock fragments, soil material is 
between rock fragments; rock fragments have slight 
effervescence; moderately alkaline; diffuse irregular 
boundary. 

R—27 inches; dolomitic limestone with fractures 3 to 6 
feet apart. 


Thickness of the solum ranges from 20 to 40 inches. 
The soil is mildly alkaline or moderately alkaline 
throughout. The mollic epipedon ranges from 7 to 9 
inches thick. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. The B and BC horizons have hue of 
5YH to 10 YR, value of 4 or 5, and chroma of З to 6. 
Texture of the fine earth is sandy loam or loam. The C 
horizon has hue of 5YR to 10YR, value of 4 to 6, and 
chroma of 3 to 6. Texture of the fine earth is sandy 
loam, loamy sand, or loam. 


Colwood series 


The Colwood series consists of deep, very poorly 
drained, moderately permeable soils formed in stratified 
loamy and sandy glacial lakebed sediments on lake 
plains. Slope is 0 to 2 percent. 

These soils have less clay in the B2 horizon than is 
definitive for the Colwood series. This difference, 
however, does not alter the usefulness or behavior of 
the soils. 
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Colwood soils are commonly adjacent to Del Rey, 
Haskins, Kibbie, Lenawee, and Rimer soils and similar to 
Lenawee soils. Del Rey, Haskins, Kibbie, and Rimer soils 
are somewhat poorly drained, are on slight rises, and are 
less gray in the subsoil than Colwood soils. Del Rey and 
Haskins soils have an ochric epipedon. Lenawee soils 
have more clay in the subsoil. 

Typical pedon of Colwood loam, about 0.75 mile north 
of Elmore, Harris Township, 78 feet east and 990 feet 
south of the northwest corner of sec. 18, T. 6 N., R. 14 
E. 


Ар—0 to 11 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 5/1) dry; moderate medium and fine 
granular structure; very friable; many roots; neutral; 
clear wavy boundary. 

Bg1—11 to 16 inches; grayish brown (10YR 5/2) loam; 
common medium faint gray (10YR 5/1) and 
common medium distinct yellowish brown (10YR 
5/6) mottles; weak medium subangular blocky 
structure; friable; common roots; very dark grayish 
brown (10YR 3/2) organic coatings; neutral; clear 
smooth boundary. 

Bg2—16 to 23 inches; grayish brown (10YR 5/2) loam; 
common medium distinct yellowish brown (10YR 
5/6) and few medium faint gray (10YR 5/1) mottles; 
weak medium and fine subangular blocky structure; 
friable; common roots; thin patchy grayish brown 
(10YR 5/2) coatings on vertical faces of peds; very 
dark grayish brown (10YR 3/2) organic stains; 
neutral; clear smooth boundary. 

В93—23 to 30 inches; grayish brown (10YR 5/2) 
stratified loam and sandy loam; common coarse 
distinct yellowish brown (10YR 5/6) mottles; weak 
medium and fine subangular blocky structure; friable; 
common roots; dark grayish brown (10YR 4/2) 
fillings in old root channels; thin patchy grayish 
brown (10YR 5/2) coatings on faces of peds; 
neutral; clear smooth boundary. 

BCg—30 to 38 inches; gray (10YR 5/1) stratified very 
fine sandy loam, clay loam, and sandy loam; 
common medium distinct yellowish brown (10YR 
5/6) mottles; weak coarse prismatic structure; 
friable; few roots; neutral; clear smooth boundary. 

Cg1—38 to 50 inches; dark grayish brown (10YR 4/2) 
loam; common medium distinct yellowish brown 
(10YR 5/6) and strong brown (7.5YR 5/6) mottles; 
massive; friable; slight effervescence; mildly alkaline; 
diffuse smooth boundary. 

Cg2—50 to 60 inches; dark grayish brown (10YR 4/2) 
silt loam; common medium and coarse distinct dark 
yellowish brown (10YR 4/4) mottles; massive; 
friable; slight effervescence; mildly alkaline. 


Thickness of the solum ranges from 30 to 45 inches. 
Thickness of the mollic epipedon ranges from 10 to 12 
inches. The solum is slightly acid or neutral. 
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The Ap horizon has hue of 1098, value of 2 or 3, and 
chroma of 1 or 2. The B and BC horizons have hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of 1 or 2. 
They are loam, sandy loam, clay loam, very fine sandy 
loam, fine sandy loam, silty clay loam, or silt loam. The C 
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 1 or 2. It is loam, fine sandy loam, or silt 
loam. Thin strata of loamy sand are in many pedons. 


Del Rey series 


The Del Rey series consists of deep, somewhat poorly 
drained, slowly permeable soils formed in glacial lakebed 
sediments on lake plains. Slope ranges from 1 to 3 
percent. 

Dei Rey soils are commonly adjacent to Haskins, 
Kibbie, Lenawee, and Rimer soils and are similar to 
Haskins and Nappanee soils. Haskins, Kibbie, and Rimer 
soils have more sand and less silt in the upper and 
middle parts of the subsoil than Del Rey soils. Lenawee 
soils are very poorly drained and are grayer in the 
subsoil. They are on flats and in depressions. Nappanee 
soils have more clay in the subsoil and substratum. 

Typical pedon of Del Rey silt loam, 1 to 3 percent 
slopes, about 2.5 miles northeast of Elmore, Harris 
Township, 400 feet east and 1,900 feet north of the 
southwest corner of sec. 9, T. 6 N., Н. 14 E. 


Ар—0 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; moderate 
medium and fine granular structure; friable; many 
roots; slightly acid; abrupt smooth boundary. 

Bti—9 to 17 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; common medium distinct grayish 
brown (10YR 5/2) and strong brown (7.5YR 5/6) 
mottles; moderate medium subangular blocky 
structure; firm; many roots; dark gray (10YR 4/1) 
continuous coatings and thin patchy clay films on 
faces of peds; slightly acid; clear smooth boundary. 

Bt2—17 to 23 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; common medium distinct grayish 
brown (10YR 5/2) and yellowish brown (10YR 5/6) 
mottles; moderate medium subangular blocky 
structure; firm; many roots; dark gray (10YR 4/1) 
continuous coatings and thin continuous clay films 
on faces of peds; common fine very dark gray 
(10YR 3/1) stains (iron and manganese oxides); 
neutral; clear smooth boundary. 

Bt3—23 to 27 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; common medium distinct grayish 
brown (10YR 5/2) and yellowish brown (10YR 5/6) 
mottles; moderate medium and fine subangular 
blocky structure; firm; common roots; dark gray 
(10YR 4/1) continuous coatings and thin patchy clay 
films on faces of peds; common fine distinct very 
dark gray (10YR 3/1) stains (iron and manganese 
oxides); neutral; clear smooth boundary. 


Soil survey 


Bt4—27 to 36 inches; brown (10YR 4/3) silty clay loam; 
common medium distinct grayish brown (10YR 5/2) 
and yellowish brown (10YR 5/6) mottles; weak 
coarse prismatic structure parting to moderate 
medium subangular blocky; firm; common roots; 
dark gray (10YR 4/1) continuous coatings and thin 
very patchy clay films on faces of peds; neutral; 
clear smooth boundary. 

BC—36 to 45 inches; brown (10YR 4/3) silty clay loam; 
common medium distinct grayish brown (10YR 5/2) 
and yellowish brown (10YR 5/6) mottles; weak 
medium subangular blocky structure; firm; few roots; 
slight effervescence; mildly alkaline; clear smooth 
boundary. 

C—45 to 60 inches; brown (10 YR 4/3) silty clay loam; 
few fine distinct yellowish brown (10YR 5/4) mottles; 
massive; firm; common light gray (10YR 7/2) lime 
deposits; 1 inch strata of grayish brown (10YR 5/2) 
fine sand; strong effervescence; moderately alkaline. 


Thickness of the solum and depth to free carbonates 
range from 26 to 45 inches. 

The Ap horizon is commonly silt loam, but is silty clay 
loam in some pedons. The B horizon has hue of 10YR, 
value of 4 or 5, and chroma of 3 or 4. It is dominantly 
silty clay loam and has thin bands of silt loam in some 
pedons. The C horizon has hue of 10YR, value of 4 or 5, 
and chroma of 2 to 4. It is commonly silty clay loam and 
has thin bands of sandy loam in some pedons. 


Dunbridge series 


The Dunbridge series consists of moderately deep, 
well drained soils formed in glacial outwash over 
limestone bedrock. Permeability is moderately rapid. 
Slope ranges from 2 to 6 percent. 

Dunbridge soils are commonly adjacent to Castalia, 
Haskins, Milton, Nappanee, and Rawson soils. Castalia 
soils contain more coarse fragments throughout the soil 
than Dunbridge soils and have a cambic horizon. 
Haskins, Nappanee, and Rawson soils are deep to 
bedrock and have a lighter colored surface layer. 
Haskins and Nappanee soils are somewhat poorly 
drained and have gray mottles in the subsoil. They are 
on flats and slight rises. Milton soils have a lighter 
colored surface layer and have more clay and less sand 
in the subsoil. 

Typical pedon of Dunbridge fine sandy loam, 2 to 6 
percent slopes, about 7 miles northeast of Port Clinton, 
Catawba Island Township, 100 feet southwest along 
Catawba Rd. from the intersection of Catawba and 
Weyhe Rds., then 1,075 feet east. 


Ар—0 to 9 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; moderate medium and 
fine granular structure; friable; many roots; about 8 
percent coarse fragments; slightly acid; abrupt 
smooth boundary. 


Ottawa County, Ohio 


Bti—9 to 13 inches; strong brown (7.5YR 5/6) loam; 
moderate medium and fine subangular blocky 
structure; friable; many roots; dark brown (10YR 
3/3) fillings in pores; very thin patchy dark brown 
(7.5YR 4/4) clay films and coatings on faces of 
peds; about 8 percent coarse fragments; slightly 
acid; clear smooth boundary. 

Bt2—13 to 29 inches; strong brown (7.5YR 5/6) clay 
loam; moderate medium subangular blocky 
structure; firm; common roots; dark brown (10YR 
3/3) fillings in pores; thin patchy dark brown (7.5YR 
4/4) clay films and coatings on faces of peds; about 
8 percent coarse fragments; neutral; clear smooth 
boundary. 

C—29 to 34 inches; strong brown (7.5YR 5/6) gravelly 
sandy loam; massive; friable; few roots; 20 percent 
coarse fragments; neutral; abrupt smooth boundary. 

2R—34 inches; limestone bedrock with vertical fractures 
2 to 4 feet apart. 


Thickness of the solum ranges from 20 to 40 inches. 

The Ap horizon has hue of 7.5YR or 10YR and value 
and chroma of 2 or 3. The B horizon has hue of 7.5YR 
or 10YR, value or 4 or 5, and chroma of 3 to 6. It is 
slightly acid in the upper part and neutral or mildly 
alkaline in the lower part. 


Genesee series 


The Genesee series consists of deep, well drained, 
moderately permeable soils formed in recent alluvium on 
flood plains. Slope is 0 to 2 percent. 

Genesee soils are commonly adjacent to Rawson, 
Shoals, St. Clair, and Wabasha soils and are similar to 
Genesee Variant soils. Genesee Variant soils are 
moderately deep to bedrock. Rawson soils are on 
terraces along streams, and St. Clair soils are on lake 
plains. These soils have an argillic horizon. Shoals and 
Wabasha soils are wetter on flood plains than Genesee 
soils. They are grayer in the subsoil. 

Typical pedon of Genesee silt loam, frequently 
flooded, about 3 miles south-southwest of Rocky Ridge, 
Harris Township, 90 feet east and 1,480 feet north of the 
southwest corner of sec. 10, T. 6 N., R. 14 E. 


Ар—0 to 7 inches; brown (10YR 4/3) silt loam, light 
brownish gray (10YR 6/3) dry; moderate medium 
and fine granular structure; friable; many roots; dark 
brown (10YR 3/3) coatings on faces of peds; 
slightly acid; abrupt smooth boundary. 

C1—7 to 13 inches; brown (10YR 4/3) silt loam; weak 
medium and fine subangular blocky structure; friable; 
many roots; very dark grayish brown (10YR 3/2) 
fillings in worm channels; organic stains on faces of 
peds; neutral; clear smooth boundary. 
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C2—13 to 19 inches; brown (10YR 4/3) silt loam; weak 
medium and fine subangular blocky structure; friable; 
many roots; very dark grayish brown (10YR 3/2) 
coatings on faces of peds; dark brown (10YR 3/3) 
fillings in worm channels; neutral; clear smooth 
boundary. 

С3—19 to 32 inches; brown (10YR 4/3) loam; weak 
medium and fine subangular blocky structure; friable; 
many roots; dark brown (10YR 3/3) fillings in worm 
channels; neutral; clear smooth boundary. 

C4—392 to 47 inches; brown (10YR 4/3) loam; weak 
medium and fine subangular blocky structure; friable; 
common roots; common white (10 YR 8/2) snail 
shells; slight effervescence; mildly alkaline; clear 
smooth boundary. 

C5—47 to 60 inches; dark yellowish brown (10YR 4/4) 
loam; few fine faint brown (10YR 5/3) and few 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; firm; few roots; 4 percent pebbles; many 
white (10YR 8/2) snail shells; strong effervescence; 
moderately alkaline. 


The depth to free carbonates ranges from 30 to 40 
inches. 

The A horizon has hue of 10YR, value of 3 ог 4, and 
chroma of 2 to 4. The C horizon has hue of 10YR and 
value and chroma of 3 or 4. 


Genesee Variant 


The Genesee Variant consists of moderately deep, 
well drained, moderately permeabie soils formed in 
recent alluvium over limestone bedrock along major 
streams. Slope is 0 to 2 percent. 

Genesee Variant soils are commonly adjacent to 
Genesee, Rawson, and St. Clair soils and are similar to 
Genesee soils. Genesee, Rawson, and St. Clair soils are 
deep to bedrock. Rawson and St. Clair soils have an 
argillic horizon. Rawson soils are on stream terraces, 
and St. Clair soils are on lake plains. 

Typical pedon of Genesee Variant loam, frequently 
flooded, about 1.5 miles west of Elmore, Harris 
Township, 2,145 feet west and 1,400 feet south of the 
northeast corner of sec. 23, T. 6 N., R. 13 E. 


Ар—0 to 8 inches; very dark grayish brown (10 YH 3/2) 
loam, light brownish gray (10YR 6/2) dry; moderate 
fine and medium granular structure; very friable; 
many roots; about 2 percent coarse fragments; 
neutral; abrupt smooth boundary. 

C1—8 to 18 inches; brown (10YR 5/3) silt loam; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; moderate fine and medium subangular 
blocky structure; friable; many roots; about 2 percent 
coarse fragments; neutral; clear smooth boundary. 
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C2—18 to 25 inches; dark brown (7.5YR 4/4) silty clay 
loam; many fine distinct strong brown (7.5YR 5/6) 
mottles; weak medium subangular blocky structure; 
firm; common roots; about 2 percent coarse 
fragments; mildly alkaline; abrupt wavy boundary. 

C3—25 to 30 inches; dark brown (7.5YR 4/4) silty clay 
loam; common medium distinct strong brown (7.5YR 
5/8) mottles; weak medium subangular blocky 
structure; firm; common roots; 10 percent coarse 
fragments; slight effervescence; mildly alkaline; 
abrupt wavy boundary. 

2R—30 inches; dolomitic limestone bedrock. 


The soil is neutral or mildly alkaline throughout. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3. The C horizon has hue of 10YR or 
7.5YR, value of 4 or 5, and chroma of 3 or 4. It is silt 
loam or loam in the upper part and silty clay loam or clay 
loam in the lower part. Rock fragments range from 10 to 
60 percent in a thin layer immediately above the 
bedrock. 


Glendora series 


The Glendora series consists of deep, very poorly 
drained, rapidly permeable soils formed in sandy 
deposits in depressions between beach ridges. Slope is 
0 to 2 percent. 

Glendora soils are commonly adjacent to Algansee, 
Nappanee, Oakville, and Toledo soils. Algansee, 
Nappanee, and Oakville soils are better drained and on 
slightly higher positions than Glendora soils. They are 
not dominantly gray immediately beneath the A horizon. 
Nappanee and Toledo soils are finer textured 
throughout. Toledo soils are similar in position to 
Glendora soils. 

Typical pedon of Glendora loamy fine sand, frequently 
flooded, about 11 miles east of Port Clinton, Danbury 
Township, Bay Point, 3,630 feet northeast along Bay 
Shore Rd. from the intersection of Bay Shore and 
Marblehead South Roads, then 7,425 feet south. 


А—0 to 7 inches; very dark gray (10YR 3/1) loamy fine 
sand, dark gray (10YR 4/1) dry; single grained; 
loose; many roots; neutral; abrupt smooth boundary. 

Са1—7 to 12 inches; dark gray (10YR 4/1) fine sand; 
common coarse prominent strong brown (7.5YR 
5/6) mottles; single grained; loose; common roots; 
slight effervescence; mildly alkaline; abrupt smooth 
boundary. 

Cg2— 12 to 22 inches; grayish brown (10YR 5/2) sand; 
single grained; loose; 10 percent gravel; few snail 
shells; strong effervescence; moderately alkaline; 
abrupt smooth boundary. 


Cg3—22 to 60 inches; gray (10YR 5/1) fine sand; single 


grained; loose; 10 percent gravel; violent 
effervescence; moderately alkaline. 


Soil survey 


The A horizon ranges from 4 to 12 inches thick. It has 
hue of 10YR or 2.5Y, value of 2 or 3, and chroma of 0 or 
1. The C horizon has hue of 10YR or 2.5Y, value of 4 or 
5, and chroma of 1 or 2. It is neutral or mildly alkaline in 
the upper part and moderately alkaline in the lower part. 


Haskins series 


The Haskins series consists of deep, somewhat poorly 
drained soils formed in loamy glacial outwash and in the 
underlying glacial till or lacustrine material on lake plains 
and stream terraces. Permeability is moderate in the 
upper part of the profile and slow or very slow in the 
lower part. Slope ranges from 0 to 3 percent. 

Haskins soils are commonly adjacent to Del Rey, 
Nappanee, Rawson, Rimer, and Toledo soils and are 
similar to Del Rey and Nappanee soils. Del Rey, 
Nappanee, and Toledo soils have less sand and more 
clay in the upper and middle parts of the subsoil than 
Haskins soils. Rawson soils are well drained and 
moderately well drained and are less gray in the subsoil. 
Rimer soils have more sand and less clay in the upper 
part of the subsoil. Toledo soils are very poorly drained 
Soils and are grayer in the subsoil. They are on flats. 

Typical pedon of Haskins loam, 0 to 3 percent slopes, 
about 7 miles northeast of Port Clinton, Catawba Island 
Township, 825 feet east of the intersection of Catawba 
Woods Drive and Catawba Road. 


Ар—0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; moderate 
medium and fine granular structure; friable; many 
roots; about 2 percent pebbles; medium acid. 

Bt1—7 to 14 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; many medium distinct strong 
brown (7.5YR 5/6) and grayish brown (10YR 5/2) 
mottles; weak medium and fine subangular blocky 
structure; friable; many roots; grayish brown (10YR 
5/2) continuous coatings and very thin very patchy 
clay films on faces of peds; dark grayish brown 
(10YR 4/2) fillings in old root channels; about 2 
percent pebbles; common medium very dark gray 
(10YR 3/1) stains (iron and manganese oxides); 
medium acid; clear smooth boundary. 

Bt2—14 to 24 inches; dark yellowish brown (10YR 4/4) 
clay loam; many medium distinct strong brown 
(7.5YR 5/6) and common medium distinct grayish 
brown (10YR 5/2) mottles; weak medium and fine 
subangular blocky structure; friable; many roots; 
grayish brown (10YR 5/2) continuous coatings and 
thin patchy clay films on faces of peds; dark grayish 
brown (10YR 4/2) fillings in old root channels; about 
2 percent pebbles; common medium very dark gray 
(10YR 3/1) stains (iron and manganese oxides); 
medium acid; clear smooth boundary. 


Ottawa County, Ohio 


Bt3—24 to 34 inches; yellowish brown (10YR 5/4) clay 
loam; many medium distinct strong brown (7.5YR 
5/6) and common medium distinct grayish brown 
(10YR 5/2) mottles; weak medium and fine 
subangular blocky structure; friable; many roots; 
grayish brown (10YR 5/2) continuous coatings and 
thin patchy clay films on vertical faces of peds; 
many medium and coarse very dark gray (10YR 3/1) 
stains (iron and manganese oxides); about 2 percent 
pebbles; slightly acid; abrupt smooth boundary. 

2BCg—34 to 49 inches; dark grayish brown (10YR 4/2) 
silty clay; common medium distinct yellowish brown 
(10YR 5/6) and brown (7.5YR 5/4) mottles; weak 
medium platy structure; very firm; light reddish 
brown (БУВ 6/3) secondary lime deposits; mildly 
alkaline; clear smooth boundary. 

2C—49 to 60 inches; brown (10YR 5/3) silty clay loam; 
common medium distinct yellowish brown (10YR 
5/8) and common medium faint grayish brown 
(10YR 5/2) mottles; massive; very firm; many light 
reddish brown (5YR 6/3) and light gray (10YR 7/2) 
secondary lime deposits; strong effervescence; 
moderately alkaline. 


Thickness of the solum ranges from 25 to 30 inches. 
Thickness of the loamy outwash ranges from 20 to 40 
inches. 

The B horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 or 4. It is loam, sandy clay loam, or clay 
loam and the gravelly analogs of these textures. The 
2BC horizon is silty clay loam, silty clay, or clay. The С 
horizon has hue of 10YR, value of 4 or 5, and chroma of 
2 to 4. It is silty clay loam, silty clay, or clay. 


Hoytville series 


The Hoytville series consists of deep, very poorly 
drained soils formed in glacial till material modified by 
water action on lake plains. Permeability is slow. Slope is 
010 2 percent. 

Hoytville soils are commonly adjacent to Latty, 
Nappanee, and St. Clair soils and similar to Toledo soils. 
Latty, Nappanee, and St. Clair soils have an ochric 
epipedon. Latty and Toledo soils formed in glacial 
lakebed sediments and do not have an argillic horizon or 
pebbles throughout the soil. Nappanee and St. Clair soils 
are better drained and are less gray in the subsoil than 
Hoytville soils. They are on slight rises and side slopes 
along drainageways. 

Typical pedon of Hoytville silty clay loam, about 2.5 
miles southwest of Genoa, Clay Township, 890 feet 
north and 1,980 feet west of the southeast corner of 
sec. 6. T. М.. В. 13 E. 
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АР—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, gray (10YR 5/1) dry; moderate 
medium and fine granular structure; friable; many 
roots; 4 percent coarse fragments; neutral; clear 
smooth boundary. 

Btg1—7 to 11 inches; dark grayish brown (10YR 4/2) 
silty clay; common medium distinct yellowish brown 
(10YR 5/6) mottles; moderate medium and fine 
subangular blocky structure; firm; many roots; dark 
grayish brown (10YR 4/2) coatings on faces of 
peds; thin patchy dark grayish brown (10YR 4/2) 
clay films on vertical faces of peds; very dark 
grayish brown (10YR 3/2) organic stains; 4 percent 
coarse fragments; neutral; clear smooth boundary. 

Btg2—11 to 17 inches; dark grayish brown (10YR 4/2) 
silty clay; common medium distinct yellowish brown 
(10YR 5/6) and dark yellowish brown (10YR 4/4) 
mottles; moderate medium and fine angular blocky 
structure; firm; many roots; dark grayish brown 
(10YR 4/2) coatings and thin patchy clay films on 
faces of peds; very dark grayish brown (10YR 3/2) 
organic stains and fillings in old root channels; 4 
percent coarse fragments; common medium black 
(10YR 2/1) stains (iron and manganese oxides); 
neutral; clear smooth boundary. 


Btg3—17 to 25 inches; grayish brown (10YR 5/2) silty 
clay; common medium distinct yellowish brown 
(10YR 5/6) and dark yellowish brown (10YR 4/4) 
mottles; weak medium and fine angular blocky 
structure; firm; common roots; grayish brown (10YR 
5/2) coatings and thin patchy clay films on faces of 
peds; few very dark gray (10YR 3/1) organic stains; 
6 percent coarse fragments; common medium black 
(10YR 2/1) stains (iron and manganese oxides); 
neutral; clear smooth boundary. 


Btg4—25 to 33 inches; grayish brown (10YR 5/2) silty 
clay; many medium distinct yellowish brown (10YR 
5/6) and dark yellowish brown (10YR 4/4) mottles; 
weak medium subangular blocky structure; firm; 
common roots; grayish brown (10YR 5/2) coatings 
and few very patchy grayish brown (10YR 5/2) clay 
films on vertical faces of peds; 4 percent coarse 
fragments; common medium distinct black (10YR 
2/1) stains (iron and manganese oxides); neutral; 
clear smooth boundary. 


BCg—33 to 46 inches; dark grayish brown (10YR 4/2) 
silty clay; common medium distinct yellowish brown 
(10YR 5/6) and dark yellowish brown (10YR 4/4) 
mottles; weak medium subangular blocky structure: 
firm; common roots; grayish brown (10YR 5/2) 
coatings and few very patchy grayish brown (10YR 
5/2) clay films on faces of peds; 4 percent coarse 
fragments; common medium black (10YR 2/1) 
Stains (iron and manganese oxides); slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 
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C—46 to 60 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; few medium distinct yellowish brown 
(10YR 5/6) mottles; massive; very firm; few roots; 
10 percent coarse fragments; strong effervescence; 
moderately alkaline. 


Thickness of the solum ranges from 36 to 50 inches. 
The solum is slightly acid or neutral in the upper part and 
neutral or mildly alkaline in the lower part. 

The Ap horizon has hue of 10YR, value of 2 or З, and 
chroma of 1 or 2. The B horizon has hue of 10YR or 
2.5Y, value of 4 or 5, and chroma of 1 or 2. It is silty clay 
or clay. The C horizon has hue of 10YR or 2.5Y, value of 
4 or 5, and chroma of 1 to 4. It is silty clay loam, silty 
Clay, or clay. 


Kibbie series 


The Kibbie series consists of deep, somewhat poorly 
drained, moderately permeable soils formed in stratified 
loamy and sandy glacial lakebed sediments on lake 
plains. Slope ranges from 0 to 3 percent. 

Kibbie soils are commonly adjacent to Colwood, Del 
Rey, Haskins, Lenawee, and Rimer soils. Colwood and 
Lenawee soils are very poorly drained and are on broad 
flats and in depressions. They are grayer in the subsoil 
than Kibbie soils. Del Rey and Haskins soils have more 
clay in the lower part of the subsoil. Rimer soils have 
more sand and less clay in the subsoil. Ое! Rey, 
Haskins, and Rimer soils are similar in position to Kibbie 
soils and have a lighter colored surface layer. 

Typical pedon of Kibbie fine sandy loam, 0 to 2 
percent slopes, about 0.75 mile north of Elmore, Harris 
Township, 300 feet east and 1,550 feet south of the 
northwest corner of sec. 18, T. 6 N., Н. 14 E. 


Ар—0 to 9 inches; very dark gray (10YR 3/1) fine sandy 
loam, grayish brown (10YR 5/2) dry; weak medium 
and fine granular structure; very friable; many roots; 
neutral; clear wavy boundary. 

ВА—9 to 17 inches; dark grayish brown (2.5Y 4/2) loam; 
common medium distinct yellowish brown (10YR 
5/6) mottles; weak medium and fine subangular 
blocky structure; friable; many roots; very dark gray 
(10YR 3/1) organic coatings; neutral; abrupt wavy 
boundary. 

Bt1—17 to 25 inches; yellowish brown (10YR 5/4) 
stratified loam and silty clay loam; many medium 
faint yellowish brown (10YR 5/6) and common 
medium distinct grayish brown (10YR 5/2) mottles; 
weak medium and fine subangular blocky structure; 
friable; many roots; dark grayish brown (10YR 4/2) 
coatings on faces of peds; thin patchy dark grayish 
brown (10YR 4/2) clay films on vertical faces of 
peds; very dark grayish brown (10YR 3/2) organic 
coatings; neutral; clear smooth boundary. 


Soil survey 


Bt2—25 to 37 inches; yellowish brown (10YR 5/4) 
stratified loam and silty clay loam; common coarse 
distinct gray (10YR 5/1) and common coarse faint 
yellowish brown (10YR 5/6) mottles; weak coarse 
prismatic structure parting to weak medium and fine 
subarigular blocky; very friable; many roots; dark 
grayish brown (10YR 4/2) coatings on faces of 
peds; thin patchy dark grayish brown (10YR 4/2) 
clay films on vertical faces of peds; very dark 
grayish brown (10YR 3/2) organic coatings; common 
medium very dark gray (10YR 3/1) stains (iron and 
manganese oxides); neutral; diffuse smooth 
boundary. 

C1—37 to 46 inches; brown (10YR 5/3) silt loam; few 
coarse distinct yellowish brown (10YR 5/6) mottles; 
weak thick platy structure; friable; thin bands of 
loamy fine sand; slight effervescence; mildly 
alkaline; clear smooth boundary. 

C2g—46 to 60 inches; grayish brown (10YR 5/2) 
stratified silt loam and silty clay loam; few coarse 
prominent strong brown (7.5YR 5/8) mottles; weak 
thick platy structure; friable; strong effervescence; 
mildly alkaline. 


Thickness of the solum and depth to free carbonates 
range from 24 to 42 inches. The solum is slightly acid or 
neutral. 

The Ap horizon has hue of 1098, value of 2 or З, and 
chroma of 1 or 2. The B horizon has hue of 10YR or 
2.5Y, value of 4 or 5, and chroma of 3 to 6. It is 
commonly loam, silt loam, silty clay loam, or clay loam 
and has thin subhorizons of fine sand in some pedons. 
The C horizon has hue of 10YR, value of 5 or 6, and 
chroma of 2 to 4. It is commonly stratified fine sand, very 
fine sand, silt, silt loam, silty clay loam, or very fine 
sandy loam and has thin strata of clay loam or silty clay 
in some pedons. 


Latty series 


The Latty series consists of deep, very poorly drained 
soils formed in glacial lakebed sediments on lake plains. 
Permeability is very slow. Slope is 0 to 2 percent. 

Latty soils are commonly adjacent to Hoytville, 
Nappanee, and Toledo soils and are similar to Bono and 
Toledo soils. Bono, Hoytville, and Toledo soils have a 
darker colored surface layer than Latty soils. Hoytville 
soils have an argillic horizon. Nappanee soils are 
somewhat poorly drained and are on slight rises and 
side slopes along drainageways. They are not 
dominantly gray in the subsoil. 

Typical pedon of Latty silty clay, about 0.5 mile east of 
Clay Center, Allen Township, 1,700 feet east and 1,700 
feet south of the northwest corner of sec. 15, T. 7 N., В. 
13 E. 


Ottawa County, Ohio 


Ар—0 to 9 inches; dark gray (10YR 4/1) silty clay, light 
brownish gray (10YR 6/2) dry; moderate medium 
and fine angular blocky structure; firm; many roots; 
neutral; abrupt smooth boundary. 

Ва1—9 to 20 inches; gray (5Y 5/1) silty clay; many fine 
distinct dark yellowish brown (10YR 4/4) mottles; 
weak medium prismatic structure parting to 
moderate medium angular blocky; firm; common 
roots; very dark gray (10YR 3/1) fillings in old root 
channels; neutral; clear smooth boundary. 

Bg2—20 to 28 inches; gray (5Y 5/1) silty clay; common 
fine prominent dark yellowish brown (10YR 4/4) and 
common medium distinct dark brown (7.5YR 4/4) 
mottles; weak coarse prismatic structure parting to 
moderate medium angular blocky; firm; common 
roots; few fine distinct black (1078 2/1) stains (iron 
and manganese oxides); neutral; clear smooth 
boundary. 

BCg—28 to 45 inches; gray (5Y 5/1) silty clay; common 
fine prominent dark yellowish brown (10YR 4/4) 
mottles; weak coarse prismatic structure parting to 
moderate medium and fine angular blocky; firm; 
common roots; few fine distinct black (10YR 2/1) 
stains (iron and manganese oxides); neutral; clear 
smooth boundary. 

Cg—45 to 60 inches; gray (5Y 5/1) silty clay; common 
medium prominent yellowish brown (10YR 5/6) 
mottles; massive; firm; slight effervescence; mildly 
alkaline. 


Thickness of the solum ranges from 34 to 48 inches. 
The reaction in the solum is slightly acid or neutral. 

The Ap horizon has hue of 10YR or 2.5Y, value of 4, 
and chroma of 1 or 2. The B horizon has hue of 10YR to 
5Y, value of 4 or 5, and chroma of 1 or 2. It is silty clay 
or clay. The C horizon has hue of 10YR to 5Y, value of 4 
or 5, and chroma of 1 or 2. It is commonly silty clay, but 
some pedons have a 2C horizon of silty clay loam. 


Lenawee series 


The Lenawee series consists of deep, very poorly 
drained soils formed in silty and loamy glacial lakebed 
sediments on lake plains. Permeability is moderately 
slow. Slope is 0 to 2 percent. 

Lenawee soils are commonly adjacent to Colwood, Del 
Rey, Haskins, Kibbie, Rimer, and Toledo soils and are 
also similar to Colwood, Latty, and Toledo soils. 
Colwood, Kibbie, and Rimer soils have more sand and 
less clay in the subsoil than Lenawee soils. Del Rey, 
Haskins, and Latty soils have an ochric epipedon. Del 
Rey, Haskins, Kibbie, and Rimer soils are somewhat 
poorly drained and are less gray in the subsoil. They are 
on slight rises and slopes along drainageways. Latty and 
Toledo soils contain more clay in the subsoil and have 
illitic mineralogy. 
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Typical pedon of Lenawee silty clay loam, about 2 
miles west-northwest of Elmore, Harris Township, 250 
feet east and 2,700 feet south of the northwest corner of 
sec. 14, T. 6 N., В. 13 E. 


Ар—0 to 9 inches very dark gray (10YR 3/1) silty clay 
loam, grayish brown (10YR 5/2) dry; moderate 
medium and fine subangular blocky structure; friable; 
many roots; neutral; clear smooth boundary. 


Ва1—9 to 17 inches; grayish brown (10YR 5/2) silty clay 
loam, pale brown (10YR 6/3) dry; common fine 
distinct yellowish brown (10YR 5/6) mottles; 
moderate medium and fine subangular blocky 
structure; friable; common roots; dark grayish brown 
(10YR 4/2) coatings on faces of peds; neutral; clear 
smooth boundary. 


Bg2—17 to 23 inches; grayish brown (10YR 5/2) silty 
clay loam; common fine distinct yellowish brown 
(10YR 5/6) mottles; weak medium subangular 
blocky structure; firm; common roots; grayish brown 
(10YR 5/2) and dark grayish brown (10YR 4/2) 
coatings on faces of peds; neutral; clear smooth 
boundary. 


Bg3—23 to 33 inches; grayish brown (10YR 5/2) silty 
clay loam; common medium distinct yellowish brown 
(10YR 5/6) mottles; weak medium prismatic 
structure; firm; few roots; grayish brown (10YR 5/2) 
coatings on faces of peds; neutral; clear smooth 
boundary. 


Bg4—33 to 42 inches; gray (10YR 5/1) silty clay loam; 
common medium distinct yellowish brown (10YR 
5/6) mottles; weak medium prismatic structure; firm; 
few roots; neutral; clear smooth boundary. 


BCg—42 to 49 inches; gray (10YR 5/1) silty clay loam; 
many medium distinct yellowish brown (10YR 5/6) 
mottles; massive; firm; few roots; neutral; clear 
smooth boundary. 


Cg—49 to 60 inches; gray (10YR 5/1) silty clay loam; 
common medium distinct yellowish brown (10YR 
5/6) mottles; massive; firm; few roots in vertical 
cracks; few coarse fragments; mildly alkaline. 


Thickness of the solum ranges from 30 to 50 inches. 
The solum is slightly acid or neutral in the upper part and 
neutral or mildly alkaline in the lower part. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The B horizon has hue of 10YR or 2.5Y, value of 4 or 
5, and chroma of 1 or 2. It is commonly silty clay loam or 
clay loam. Thin lenses of silt loam or silty clay are in 
some pedons. The C horizon has hue of 10YR or 2.5Y, 
value of 4 to 6, and chroma of 1 or 2. It is commonly 
silty clay loam or silt loam. Lenses of very fine sand are 
in some pedons. 
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Millsdale series 


The Millsdale series consists of moderately deep, very 
poorly drained soils formed in water-modified glacial till 
over limestone bedrock on lake plains. Permeability is 
moderately slow. Slope is 0 to 2 percent. 

These soils have less clay in the argillic horizon than 
is definitive for the Millsdale series. This difference, 
however, does not alter the usefulness or behavior of 
the soils. 

Millsdale soils are commonly adjacent to Castalia, 
Hoytville, Lenawee, Milton, and Nappanee soils. Castalia, 
Milton, and Nappanee soils are better drained than 
Milisdale soils and are on slight rises and knolls. They 
are less gray in the subsoil. Castalia soils have more 
sand and rock fragments throughout the soil. Lenawee 
soils are similar in position to Millsdale soils. Lenawee 
and Hoytville soils are deep to bedrock. Lenawee soils 
have a cambic horizon. 

Typical pedon of Millsdale silty clay loam, about 1 mile 
southwest of Genoa, Clay Township, 550 feet east and 
690 feet north of the southwest corner of sec. 4, T. 6 N., 
R. 13 E. 


Ap—O to 10 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (2.5Y 5/2) dry; 
moderate medium and fine subangular blocky 
structure; very friable; many roots; 2 percent coarse 
fragments; neutral; clear wavy boundary. 

Btg1—10 to 13 inches; grayish brown (10YR 5/2) silty 
clay loam; common medium distinct yellowish brown 
(10YR 5/4) mottles; moderate medium angular 
blocky structure; friable; many roots; thin patchy very 
dark grayish brown (10YR 3/2) clay films on faces 
of peds; 2 percent coarse fragments; common 
medium black (10YR 2/1) concretions (iron and 
manganese oxides); neutral; clear wavy boundary. 

Btg2—13 to 19 inches; grayish brown (10YR 5/2) silty 
clay loam; common medium distinct yellowish brown 
(10YR 5/4 and 5/8) mottles; moderate medium and 
coarse angular blocky structure; firm; common roots; 
thin continuous gray (10YR 5/1) clay films on faces 
of peds; 4 percent coarse fragments; common 
medium black (10YR 2/1) concretions (iron and 
manganese oxides); neutral; diffuse smooth 
boundary. 

Btg3—19 to 29 inches; brown (10YR 5/3) silty clay loam; 
many medium distinct yellowish brown (10YR 5/6) 
and common medium distinct dark grayish brown 
(10YR 4/2) mottles; moderate coarse and medium 
angular blocky structure; firm; common roots; thin 
gray (10YR 5/1) clay films on faces of peds— 
continuous on vertical faces and very patchy on 
horizontal faces; 8 percent coarse fragments; 
common medium black (10YR 2/1) concretions (iron 
and manganese oxides); neutral; abrupt wavy 
boundary. 


Soil survey 


2R—29 inches; limestone bedrock. 


Thickness of the solum and depth to bedrock range 
from 20 to 40 inches. Thickness of the mollic epipedon 
ranges from 10 to 14 inches. 

The Ap horizon has hue of 10YR or 2.5Y, value of 2 or 
3, and chroma of 1 or 2. The B horizon has hue of 10YR 
or 2.5Y, value of 4 or 5, and chroma of 1 to 3. It is 
neutral in the upper part and neutral or mildly alkaline in 
the lower part. 


Milton series 


The Milton series consists of moderately deep, well 
drained soils formed in glacial till over limestone bedrock 
on knolls and flats. Permeability is moderately slow. 
Slope ranges from 2 to 6 percent. 

Milton soils are commonly adjacent to Castalia, 
Millsdale, Nappanee, and Rawson soils and are similar 
to Rawson soils. Castalia soils contain more rock 
fragments and sand throughout than Milton soils. 
Milisdale soils are on flats and in depressions. They 
have a mollic epipedon. Nappanee and Rawson soils are 
deeper to bedrock. The somewhat poorly drained 
Nappanee soils and very poorly drained Millsdale soils 
are more gray in the subsoil. Rawson soils have more 
sand and less clay in the middle and upper parts of the 
subsoil. 

Typical pedon of Milton silt loam, 2 to 6 percent 
slopes, about 2 miles southwest of Marblehead, Danbury 
Township, 550 feet east along Bay Shore Rd. from the 
intersection of Bay Shore and Hartshorn Rds., then 120 
feet north of Bay Shore Rd. 


Ар—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, pale brown (10YR 6/3) dry; weak medium 
subangular blocky structure parting to moderate 
medium and fine granular; friable; many roots; 10 
percent coarse fragments; neutral; abrupt smooth 
boundary. 

Bti—6 to 13 inches; brown (7.5YR 4/4) silty clay; strong 
medium subangular blocky structure; very firm; 
common roots; brown (7.5 YR 5/4) coatings and 
medium continuous clay films on faces of peds; 3 
percent coarse fragments; slightly acid; clear 
smooth boundary. 

Bt2—13 to 22 inches; brown (7.5YR 4/4) silty clay; weak 
medium subangular blocky structure; very firm; 
common roots; yellowish brown (10YR 5/6) coatings 
and thin patchy clay films on faces of peds; 5 
percent coarse fragments; slightly acid; clear 
smooth boundary. 

Bt8—22 to 28 inches; brown (7.5YR 4/4) silty clay; weak 
medium subangular blocky structure; firm; common 
roots; thin patchy yellowish brown (10YR 5/4) clay 
films on faces of peds; 5 percent coarse fragments; 
mildly alkaline; abrupt smooth boundary. 


Ottawa County, Ohio 


Bt4—28 to 36 inches; brown (7.5YR 5/4) clay loam; 
weak medium subangular blocky structure; firm; few 
roots; thin patchy brown (7.5YR 4/4) clay films on 
faces of peds; 10 percent coarse fragments; 
common distinct pinkish gray (7.5YR 7/2) carbonate 
coatings on faces of peds; strong effervescence; 
mildly alkaline; abrupt smooth boundary. 

2R—36 inches; gray (10YR 6/1) hard limestone bedrock. 


Thickness of the solum ranges from 20 to 40 inches 
and corresponds to the depth to bedrock. The reaction 
is neutral or slightly acid in the upper part of the soil and 
neutral or mildly alkaline in the lower part. 

The Ap horizon has hue of 10YR, value of 4 or 5, and 
chroma of 2 or 3. The B horizon has hue of 10YR 
through 5YR, value of 4 or 5, and chroma of 3 to 6. it is 
silty clay, silty clay loam, or clay loam. 


Nappanee series 


The Nappanee series consists of deep, somewhat 
poorly drained soils formed in water-modified glacial till 
on the lake plains. Permeability is slow. Slope ranges 
from 0 to 3 percent. 

Nappanee soils are commonly adjacent to Del Rey, 
Haskins, Hoytville, Latty, St. Clair, and Toledo soils and 
are similar to Del Rey and Haskins soils. Del Rey soils 
formed in lakebed sediments and have less clay in the 
subsoil and substratum than Nappanee soils. Haskins 
soils formed in glacial outwash over glacial till or 
lacustrine material and have less clay in the upper and 
middle parts of the subsoil. Hoytville, Latty, and Toledo 
soils are wetter and are grayer in the subsoil. They are 
slightly lower on the landscape. St. Clair soils are better 
drained and do not have gray mottles immediately under 
the plow layer. 

Typical pedon of Nappanee silty clay loam, 0 to 3 
percent slopes, near the west side of Oak Harbor, Salem 
Township, 825 feet east and 2,475 feet north of the 
southwest corner of sec. 5, T. 6 N., R. 15 E. 


АР—0 to 8 inches; grayish brown (10 YR 5/2) silty clay 
loam, pale brown (10YR 6/3) dry; moderate medium 
and fine subangular blocky structure; friable; many 
roots; medium acid; clear smooth boundary. 

Bt1—8 to 14 inches; dark brown (10YR 4/3) silty clay; 
common medium distinct yellowish brown (10YR 
5/6) and common fine faint dark grayish brown 
(10YR 4/2) mottles; weak medium prismatic 
structure parting to moderate medium and fine 
subangular biocky; firm; many roots; grayish brown 
(10YR 5/2) continuous coatings and thin patchy clay 
films on faces of peds; few fine black (10YR 2/1) 
stains (iron and manganese oxides); medium acid; 
clear smooth boundary. 
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Bt2—14 to 23 inches; dark brown (10YR 4/3) silty clay; 
common medium distinct yellowish brown (10YR 
5/6) and common fine faint dark grayish brown 
(10YR 4/2) mottles; moderate coarse prismatic 
structure parting to moderate medium subangular 
blocky; firm; many roots; dark grayish brown (10YR 
4/2) continuous coatings; thin continuous clay films 
on faces of peds; few fine black (10YR 2/1) stains 
(iron and manganese oxides); medium acid; diffuse 
smooth boundary. 


Bt3—23 to 27 inches; dark brown (10YR 4/3) silty clay; 
common medium distinct yellowish brown (10YR 
5/6) and grayish brown (10YR 5/2) mottles; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; firm; common roots; grayish 
brown (10YR 5/2) continuous coatings and thin 
patchy dark grayish brown (10YR 4/2) clay films on 
faces of peds; common medium black (10YR 2/1) 
stains (iron and manganese oxides); neutral; clear 
smooth boundary. 


BC—27 to 34 inches; dark brown (10YR 4/3) silty clay; 
common medium distinct yellowish brown (10YR 
5/6), common medium distinct gray (10YR 5/1), and 
few medium distinct reddish brown (BYR 5/3) 
mottles; weak coarse prismatic structure parting to 
weak medium subangular blocky; firm; few roots; 
few thin very patchy dark grayish brown (10YR 4/2) 
clay films on vertical faces of peds; common 
medium black (10YR 2/1) stains (iron and 
manganese oxides); slight effervescence; mildly 
alkaline; clear smooth boundary. 


C1—34 to 47 inches; dark brown (10YR 4/3) silty clay; 
common medium distinct yellowish brown (10YR 
5/6) and gray (10YR 6/1) mottles; massive; very 
firm; few roots; common medium distinct light gray 
(10YR 7/2) secondary lime deposits; common fine 
black (10YR 2/1) stains (iron and manganese 
oxides); slight effervescence; mildly alkaline; diffuse 
smooth boundary. 

C2—47 to 60 inches; dark brown (10YR 4/3) silty clay; 
common medium distinct gray (10YR 5/1), common 
medium distinct yellowish brown (10YR 5/6), and 
few medium distinct reddish brown (BYR 5/3) 
mottles; massive; very firm; less than 2 percent 
coarse fragments; strong effervescence; moderately 
alkaline. 


Thickness of the solum and depth to free carbonates 
range from 26 to 40 inches. The reaction of the solum 
ranges from medium acid to neutral in the upper part, 
and it is neutral or mildly alkaline in the lower part. 

The Ap horizon has hue of 10YR, value of 4 or 5, and 
chroma of 2. The B horizon has hue of 10YR, value of 4 
or 5, and chroma of 2 or 3. Texture is silty clay or clay. 
The C horizon is silty clay loam or silty clay. 
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Oakville series 


The Oakville series consists of deep, well drained, 
rapidly permeable soils formed in sandy deposits on 
long, narrow beach ridges along a lake. Slope ranges 
from 2 to 8 percent. 

Oakville soils are commonly adjacent to Glendora and 
Algansee soils. Glendora and Algansee soils are wetter 
and are more gray in the upper part of the substratum 
than Oakville soils. These soils are in lower positions on 
the landscape. . 

Typical pedon of Oakville fine sand, 2 to 8 percent 
slopes, about 8 miles northeast of Port Clinton, Danbury 
Township, East Harbor State Park, 1,570 feet southeast 
along Beach Road from the intersection of Beach Road 
and Park Causeway, then 90 feet east. 


А—0 to 4 inches; very dark gray (10YR 3/1) fine sand, 
very dark gray (10YR 3/1) dry; single grained; loose; 
many roots; slightly acid; abrupt wavy boundary. 

Bw—4 to 26 inches; yellowish brown (10YR 5/4) fine 
sand; single grained; loose; common roots; gray 
(10YR 3/1) organic stains and fillings in old root 
channels; slightly acid; clear smooth boundary. 

BC—26 to 40 inches; yellowish brown (10YR 5/4) fine 
sand; single grained; loose; black (10YR 2/1) 
organic stains and fillings in old root channels; 
medium acid; clear smooth boundary. 

C1—40 to 50 inches; brown (10YR 5/3) fine sand; single 
grained; loose; slightly acid; clear smooth boundary. 

C2—50 to 60 inches; brown (10YR 5/3) fine sand; single 
grained; loose; neutral. 


Thickness of the solum ranges from 30 to 40 inches. 

The A horizon has hue of 10YR, value of 2 to 4, and 
chroma of 1 or 2. The B and C horizons have hue of 
10YR, value of 5, and chroma of 3 to 5. The B horizon is 
fine sand or loamy fine sand. 


Rawson series 


The Rawson series consists of deep, moderately well 
drained and well drained soils. They formed in loamy 
glacial outwash and in the underlying lacustrine material 
or glacial till on lake plains and stream terraces. 
Permeability is moderate through the outwash and slow 
or very slow through the underlying material. Slope 
ranges from 2 to 6 percent. 

These soil have gray mottles at a shallower depth than 
is defined as the range for the Rawson series. This 
difference, however, does not alter the use or behavior 
of the soils. 

Rawson soils are commonly adjacent to Dunbridge, 
Genesee, Haskins, Milton, and Nappanee soils and are 
similar to Milton soils. Dunbridge and Milton soils are on 
a landscape controlled by bedrock and have limestone 
bedrock at a depth of 20 to 40 inches. Genesee soils do 
not have an argillic horizon and are on flood plains. 


Soil survey 


Haskins and Nappanee soils are somewhat poorly 
drained, are grayer in the subsoil, and are on slight rises. 

Typical pedon of Rawson foam, 2 to 6 percent slopes, 
about 1.5 miles north of Elmore, Harris Township, 2,020 
feet east and 660 feet north of the southwest corner of 
sec. B, T. 6 N., В. 14 E. 


Ар—0 to 10 inches; dark brown (10YR 3/3) loam, light 
brownish gray (10YR 6/2) dry; moderate medium 
and fine granular structure; friable; many roots; 
about 3 percent gravel; medium acid; abrupt smooth 
boundary. 

Bt1—10 to 17 inches; dark yellowish brown (10YR 4/4) 
gravelly loam; common fine distinct strong brown 
(7.5YR 5/6) mottles; weak medium and fine 
subangular blocky structure; friable; many roots; 
continuous brown (10YR 3/3) coatings and thin 
patchy dark brown (10YR 3/3) clay films on faces of 
peds; very dark grayish brown (10YR 3/2) organic 
stains on faces of peds; 15 percent gravel; medium 
acid; clear smooth boundary. 

Bt2—17 to 23 inches; dark yellowish brown (10YR 4/4) 
clay loam; common fine distinct strong brown 
(7.5YR 5/6) and few fine distinct grayish brown 
(10YR 5/2) mottles; moderate medium and fine 
subangular blocky structure; friable; many roots; 
dark brown (10 YR 3/3) continuous coatings and thin 
continuous clay films on faces of peds; 10 percent 
gravel; slightly acid; abrupt smooth boundary. 

2Bt3—23 to 35 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; common fine distinct yellowish brown 
(10 YR 5/6) mottles; strong coarse and medium 
subangular blocky structure; very firm; common 
roots; dark grayish brown (10YR 4/2) continuous 
coatings and thin patchy clay films on faces of peds; 
5 percent gravel; neutral; clear smooth boundary. 

2BC—35 to 38 inches; brown (10YR 4/3) silty clay loam; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; weak coarse subangular blocky structure; 
very firm; few roots; dark grayish brown (10YR 4/2) 
coatings on faces of peds; about 7 percent gravel; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 

2C1—38 to 45 inches; brown (10YR 4/3) silty clay loam; 
common fine distinct yellowish brown (10YR 5/6) 
and few medium faint dark grayish brown (10YR 
4/2) mottles; massive; very firm; about 7 percent 
gravel; many light gray (10YR 7/2) secondary lime 
deposits; strong effervescence; moderately alkaline; 
clear smooth boundary. 


2C2—45 to 60 inches; brown (10YR 4/3) silty clay loam; 


common fine distinct yellowish brown (10YR 5/6) 
and few medium faint dark grayish brown (10YR 
4/2) mottles; massive; very firm; 5 percent gravel; 
many light gray (10YR 7/2) secondary lime deposits; 
strong effervescence; moderately alkaline. 


Ottawa County, Ohio 


Thickness of the solum ranges from 30 to 48 inches. 
Thickness of the loamy outwash ranges from 22 to 40 
inches. The solum is medium acid to neutral in the upper 
part and neutral or mildly alkaline in the lower part. 

The Ap horizon has hue of 10YR, value of 3 to 5, and 
chroma of 2 ог 3. The В horizon has hue of 10YR ог 
7.5YR, value of 4 or 5, and chroma of 3 or 4. It is sandy 
clay loam, loam, clay loam, or silty clay loam and the 
gravelly analogs of these textures. The 2B horizon has 
the same range in colors as the B horizon. Н is silty clay 
or silty clay loam. The 2C horizon has hue of 10YR to 
7.5YR, value of 4 or 5, and chroma of 3 or 4. It is silty 
clay or silty clay loam. 


Rimer series 


The Rimer series consists of deep, somewhat poorly 
drained soils on low beach ridges on lake plains. They 
are formed in sandy and loamy materials and in the 
underlying lacustrine sediments. Permeability is rapid in 
the upper part-of the profile and slow in the lower part. 
Slope is 0 to 2 percent. 


These soils have a thinner sandy surface horizon and 
a thinner clayey layer in the subsoil and substratum than 
is definitive for the Rimer series. These differences do 
not alter the usefulness or behavior of the soils. 


Rimer soils are commonly adjacent to Colwood, Del 
Rey, Haskins, Kibbie, and Lenawee soils which have less 
sand in the upper part of the subsoil than Rimer soils. 
Colwood and Lenawee soils are very poorly drained and 
are more gray in the subsoil than Rimer soils. They are 
on flats and in narrow concave areas. 


Typical pedon of Rimer loamy fine sand, stratified 
substratum, 0 to 2 percent slopes, about 3 miles south- 
southwest of Rocky Ridge, Harris Township, 2,970 feet 
south and 1,500 feet west of the northeast corner of 
sec. 9, T. 6 N., R. 14 E. 


Ар—0 to 9 inches; dark grayish brown (10YR 4/4) loamy 
fine sand, light brownish gray (10YR 6/2) dry; weak 
fine granular structure; very friable; many roots; 
strongly acid; abrupt wavy boundary. 


BE—9 to 14 inches; grayish brown (10YR 5/2) loamy 
fine sand; common medium distinct yellowish brown 
(10YR 5/6) and few medium distinct strong brown 
(7.5YR 5/8) mottles; weak fine granular structure; 
very friable; many roots; clay globules within loamy 
sand; common fine distinct very dark grayish brown 
(10YR 3/2) stains (iron and manganese oxides); 
strongly acid; clear smooth boundary. 
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Bti—14 to 26 inches; dark yellowish brown (10YR 4/4) 
sandy loam; common medium distinct grayish brown 
(10YR 5/2) and yellowish brown (10YR 5/8) 
mottles; weak medium and fine subangular blocky 
structure; very friable; common roots; dark grayish 
brown (10YR 4/2) coatings and thin patchy clay 
films on faces of peds; dark grayish brown (10YR 
4/2) fillings in old root channels; common medium 
black (10YR 2/1) stains (iron and manganese 
oxides); strongly acid; abrupt smooth boundary. 

2Bt2—26 to 37 inches; dark brown (7.5YR 4/4) silty 
clay; common medium prominent gray (10YR 5/1) 
and few medium distinct yellowish brown (10YR 
5/6) mottles; weak medium prismatic structure; firm; 
common roots; brown (7.5YR 5/2) coatings and thin 
patchy clay films on faces of peds; neutral; abrupt 
smooth boundary. 

3C1—37 to 52 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; common medium distinct yellowish 
brown (10YR 5/6) mottles; weak coarse subangular 
blocky structure parting to medium and fine 
subangular blocky; firm; few roots; 2-inch band of 
dark brown (10YR 3/3) sand and gravel; thin 
continuous grayish brown (10YR 5/2) silt coatings 
on vertical faces of peds; 1 or 2 percent coarse 
fragments; light gray (10YR 7/2) secondary lime 
deposits; common fine black (10YR 2/1) stains (iron 
and manganese oxides); strong effervescence; 
moderately alkaline; clear smooth boundary. 

3C2—52 to 60 inches; dark yellowish brown (10YR 4/4) 
silt loam; few medium distinct yellowish brown 
(10YR 5/6) mottles; weak coarse prismatic 
structure; friable; few roots; thin continuous grayish 
brown (10YR 5/2) silt coatings on vertical faces of 
peds; light gray (10YR 7/2) secondary lime deposits; 
1 or 2 percent coarse fragments; common fine black 
(10YR 2/1) stains (iron and manganese oxides); 
strong effervescence; mildly alkaline. 


Thickness of the solum and depth to free carbonates 
range from 30 to 42 inches. Thickness of sandy and 
loamy materials ranges from 20 to 32 inches. 

The Ap horizon is strongly acid to neutral. The B 
horizon has hue of 10YR or 7.5YR, value of 3 to 5, and 
chroma of 2 to 4. It is loamy fine sand or sandy loam 
and strongly acid to neutral. The 2B horizon is silty clay, 
clay, or silty clay loam and slightly acid to mildly alkaline. 
The C horizon has hue of 10YR, value of 3 to 5, and 
chroma of 3 or 4. It is stratified with textures of silty clay 
loam and silt loam. Thin lenses of sand and pea-size 
gravel are common. 


St. Clair series 


The St. Clair series consists of deep, moderately well 
drained soils formed in water-modified glacial till on lake 
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plains. Permeability is slow ог very slow. Slope ranges 
from 4 to 12 percent. 


St. Clair soils are commonly adjacent to Genesee, 
Hoytville, Nappanee, Shoals, and Wabasha soils. 
Genesee, Shoals, and Wabasha soils formed in alluvium 
on flood plains. They have an irregular decrease in 
organic matter with depth. Hoytville, Nappanee, and 
Wabasha soils are wetter and are grayer in the subsoil 
than St. Clair soils. 


Typical pedon of St. Clair silty clay loam, 4 to 12 
percent slopes, eroded, about 3 miles east of Genoa, 
Benton Township, and 785 feet north and 90 feet east of 
the southwest corner of sec. 31, T. 7 М., В. 14 E. 


Ар—0 to 7 inches; dark brown (10YR 4/3) silty clay 
loam, light yellowish brown (10YR 6/4) dry; few fine 
distinct yellowish brown (10YR 5/6) mottles; 
moderate medium and fine subangular blocky 
structure; friable; many roots; dark grayish brown 
(10YR 4/2) organic stains; less than 2 percent 
coarse fragments; neutral; abrupt smooth boundary. 


Bti—7 to 13 inches; dark yellowish brown (10YR 4/4) 
silty clay; few medium distinct strong brown (7.5YR 
5/6) mottles; weak medium subangular blocky 
structure; firm; many roots; thin patchy dark brown 
(10YR 4/3) clay films on faces of peds; dark grayish 
brown (10YR 4/2) fillings in worm casts; about 7 
percent coarse fragments; neutral; clear smooth 
boundary. 


Bt2—13 to 19 inches; dark yellowish brown (10YR 4/4) 
silty clay; common medium distinct strong brown 
(7.5YR 5/6) mottles; weak medium subangular 
blocky structure; firm; many roots; thin patchy dark 
brown (10YR 4/3) clay films on faces of peds; about 
7 percent coarse fragments; neutral; abrupt smooth 
boundary. - 


Bt3—19 to 23 inches; dark yellowish brown (1078 4/4) 
silty clay; common medium distinct strong brown 
(7.5YR 5/6) mottles; weak medium subangular 
blocky structure; firm; common roots; thin patchy 
dark brown (10YR 4/3) clay films on faces of peds; 
dark brown (10YR 4/3) fillings in root channels; 
about 7 percent coarse fragments; light gray (10YR 
7/2) secondary lime deposits; strong effervesence; 
moderately alkaline; clear smooth boundary. 


С1—23 to 40 inches; dark yellowish brown (10YR 4/4) 
silty clay; common medium distinct yellowish brown 
(10YR 5/6) mottles; massive with horizontal 
cleavage; very firm; about 8 percent coarse 
fragments; light gray (10YR 7/2) secondary lime 
deposits; strong effervescence; moderately alkaline; 
clear smooth boundary. 
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C2—40 to 60 inches; dark brown (10YR 4/3) silty clay; 
few coarse faint dark grayish brown (10YR 4/2) and 
common medium distinct yellowish brown (10YR 
5/6) mottles; massive; very firm; about 8 percent 
coarse fragments; common medium distinct black 
(10YR 2/1) stains (iron and manganese oxides); 
light gray (10YR 7/2) secondary lime deposits; 
strong effervescence; moderately alkaline. 


Thickness of the solum ranges from 20 to 30 inches. 
Reaction ranges from medium acid to neutral in the 
upper part of the solum and is mildly alkaline or 
moderately alkaline in the lower part. 

The Ap horizon has hue of 10YR, value of 4, and 
chroma of 2 or 3. The B horizon has hue of 7.5YR or 
10YR, value of 4, and chroma of 3 or 4. The C horizon 
has hue of 10YR, value of 4 or 5, and chroma of 3 or 4. 


Shoals series 


The Shoals series consists of deep, somewhat poorly 
drained, moderately permeable soils formed in recent 
alluvium on flood plains. Slope is 0 to 2 percent. 

Shoals soils are commonly adjacent to Genesee, 
Nappanee, Rawson, St. Clair, and Wabasha soils. 
Genesee, Rawson, and St. Clair soils are better drained 
and are not gray immediately under the surface layer. 
Nappanee, Rawson, and St. Clair soils have an argillic 
horizon. Nappanee and St. Clair soils are on lake plains, 
and Rawson soils are on terraces. Genesee and 
Wabasha soils are on flood plains. Wabasha soils are 
wetter and are grayer in the subsoil than Shoals soils. 

Typical pedon of Shoals silt loam, frequently flooded, 
about 3.5 miles west of Rocky Ridge, Benton Township, 
180 feet west and 2,622 feet north of the southeast 
corner of sec. 30, T. 7 N., В. 14 E. 


АР—0 to 10 inches; very dark grayish brown (10 YR 3/2) 
‚ Silt loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; friable; many 
roots; neutral; clear smooth boundary. 

С1—10 to 20 inches; dark grayish brown (10YR 4/2) 
silty clay loam; many fine distinct yellowish brown 
(10YR 5/6) mottles; weak medium prismatic 
structure parting to moderate medium and fine 
subangular blocky; friable; many roots; common fine 
very dark grayish brown (10YR 3/2) stains (iron and 
manganese oxides); neutral; clear smooth boundary. 

C2—20 to 29 inches; brown (10YR 4/3) silty clay loam; 
many fine distinct yellowish brown (10YR 5/6) and 
common medium faint dark grayish brown (10YR 
4/2) mottles; weak medium prismatic structure 
parting to moderate medium and fine subangular 
blocky; friable; many roots; dark grayish brown 
(10YR 4/2) fillings in pores; common fine very dark 
grayish brown (10YR 3/2) stains (iron and 
manganese oxides); neutral; clear smooth boundary. 


Ottawa County, Ohio 


Cg1—29 to 47 inches; grayish brown (10YR 5/2) clay 
loam; many medium prominent strong brown (7.5YR 
5/6) mottles; weak medium prismatic structure; firm; 
common roots; common fine very dark grayish 
brown (10YR 3/2) stains (iron and manganese 
oxides); 1/8 inch thick fine sand seams; neutral; 
clear smooth boundary. 

Cg2—47 to 60 inches; gray (10YR 5/1) silty clay loam; 
common coarse prominent strong brown (7.5YR 
5/6) and few medium distinct yellowish brown 
(10YR 5/6) mottles; massive; firm; few roots; 
neutral. 


The soil is neutral or slightly acid in the upper part and 
is neutral or mildly alkaline in the lower part. 

The Ap horizon has hue of 10YR and value of 3 or 4. 
The C horizon above a depth of about 29 inches has 
hue of 10YR, value of 4 or 5, and chroma of 2 or 3. It is 
silty clay loam, silt loam, or clay loam. The C horizon 
below a depth of about 29 inches has hue of 10YR or 
2.5Y, value of 5 or 6, and chroma of 1 to 3. it is silty clay 
loam that has thin strata of sand and gravel. 


Toledo series 


The Toledo series consists of deep, very poorly 
drained, slowly permeable soils formed in clayey glacial 
lakebed sediments on lake plains. Slope is 0 to 2 
percent. 

Toledo soils are commonly adjacent to Haskins, Latty, 
Lenawee, and Nappanee soils and are similar to Bono, 
Hoytville, Latty, and Lenawee soils. Bono soils have a 
mollic epipedon. Haskins and Nappanee soils are 
somewhat poorly drained and are on slight rises and 
side slopes along drainageways. They are less gray in 
the subsoil than Toledo soils. Haskins, Latty, and 
Nappanee soils have an ochric epipedon. Hoytville soils 
have an argillic horizon. Lenawee soils have less clay in 
the subsoil and substratum. 

Typical pedon of Toledo silty clay, about 6 miles 
southwest of Port Clinton, Bay Township, 2,310 feet east 
and 1,650 feet north of the southwest corner of sec. 17, 
T. 6 N., R. 16 E. 


Ар— 0 to 7 inches; very dark grayish brown (2.5Y 3/2) 
silty clay, grayish brown (10YR 5/2) dry; weak 
medium subangular blocky structure; firm; many 
roots; many krotovinas; neutral; clear smooth 
boundary. 

BAg—7 to 10 inches; dark gray (5Y 4/1) silty clay; 
common medium distinct yellowish brown (10YR 5/4 
and 5/6) mottles; weak medium subangular blocky 
Structure; firm; common roots; gray (10YR 5/1) 
coatings on faces of peds; many krotovinas; neutral; 
clear smooth boundary. 
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Ва1—10 to 16 inches; gray (БҮ 5/1) silty clay; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
weak coarse angular blocky structure; firm; common 
roots; gray (10YR 5/1) coatings on faces of peds; 
many krotovinas; few medium black (10YR 2/1) 
stains (iron and manganese oxides); neutral; clear 
smooth boundary. 

Bg2—-16 to 20 inches; gray (5Y 5/1) silty clay; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
weak medium and fine angular blocky structure; firm; 
few roots; gray (10YR 5/1) coatings on faces of 
peds; many krotovinas; few medium black (10YR 
2/1) stains (iron and manganese oxides); neutral; 
clear smooth boundary. 

Bg3—20 to 32 inches; gray (bY 5/1) silty clay; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
weak coarse subangular blocky structure; firm; few 
roots; dark grayish brown (2.5Y 4/2) coatings on 
faces of peds; many krotovinas; few fine black 
(10YR 2/1) stains (iron and manganese oxides); 
neutral; clear smooth boundary. 

BCg—32 to 48 inches; gray (БҮ 5/1) silty clay; common 
coarse distinct dark brown (7.5YR 4/4) mottles; 
massive; firm; few roots; common krotovinas; 
common medium black (10YR 2/1) stains (iron and 
manganese oxides); neutral; clear smooth boundary. 

Cg—48 to 60 inches; dark grayish brown (2.5Y 4/2) silty 
clay; common coarse distinct dark gray (N 4/0) and 
yellowish brown (10YR 5/6) mottles; massive; firm; 
common fine black (10YR 2/1) stains (iron and 
manganese oxides); slight effervescence; mildly 
alkaline. 


Thickness of the solum ranges from 36 to 50 inches. 
The solum is slightly acid or neutral. 

The Ар horizon has hue of 10YR or 2.5Y, value of 2 or 
3, and chroma of О to 2. The B horizon has hue of 10YR 
to 5Y, value of 4 or 5, and chroma of O to 2. It is silty 
clay or clay. The C horizon has hue of 10YR to 5Y, value 
of 4 or 5, and chroma of O to 2. It is silty clay or clay. 


Wabasha series 


The Wabasha series consists of deep, very poorly 
drained, slowly permeable soils formed in recent alluvium 
along streams of low gradient on lake plains. Slope is 0 
to 2 percent. 

These soils have mixed mineralogy rather than the 
illitic mineralogy defined as characteristic of the 
Wabasha soils elsewhere. This difference, however, 
does not alter the usefulness or behavior of the soils. 

Wabasha soils are commonly adjacent to Genesee, 
Shoals, St. Clair, and Toledo soils. Genesee' and Shoals 


` 5015 are better drained, are on slightly higher positions 


on flood plains, and are less gray between depths of 10 
and 40 inches than Wabasha soils. St. Clair and Toledo 
soils have a regular decrease in organic matter with 
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depth. St. Clair soils are on slope breaks, and Toledo 
soils are on broad flats and in depressions on the lake 
plains. 

Typical pedon of Wabasha silty clay, frequently 
flooded, about 0.1 mile west of Martin, Clay Township, 
60 feet west and 725 feet south of the northeast corner 
of sec. 22, T. 7 N., R. 13 E. 


АР—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silty clay, grayish brown (10YR 5/2) dry; moderate 
medium and fine subangular blocky structure; friable; 
many roots; neutral; clear smooth boundary. 

A—9 to 20 inches; very dark grayish brown (10YR 3/2) 
silty clay, light brownish gray (2.5Y 6/2) dry; 
common fine prominent strong brown (7.5ҮВ 5/6) 
mottles; moderate medium and fine subangular 
blocky structure; firm; many roots; very dark gray 
(10YR 3/1) organic coatings on faces of peds; 
neutral; clear smooth boundary. 

Bg1—20 to 31 inches; grayish brown (10YR 5/2) silty 
clay; common fine prominent strong brown (7.5 YR 
5/6) mottles; weak medium prismatic structure 
parting to moderate medium subangular blocky; firm; 
common roots; dark grayish brown (10YR 4/2) 
coatings on faces of peds; few fine very dark gray 
(10 YR 3/1) stains (iron and manganese oxides); 
about 1 percent gravel; neutral; clear smooth 
boundary. 

Bg2—31 to 41 inches; grayish brown (10YR 5/2) silty 
clay; common medium prominent strong brown 
(7.5YR 5/6 and 5/8) mottles; weak medium 


prismatic structure parting to moderate medium 
subangular blocky; firm; common roots; dark grayish 
brown (10YR 4/2) coatings on faces of peds; 
common medium very dark grayish brown (10YR 
3/2) stains (iron and manganese oxides); about 1 
percent gravel; neutral; clear smooth boundary. 

893—41 to 50 inches; grayish brown (10YR 5/2) silty 
clay; common medium prominent strong brown 
(7.5YR 5/6 and 5/8) mottles; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; firm; few roots; common medium 
very dark grayish brown (10YR 3/2) stains (iron and 
manganese oxides); about 7 percent gravel; neutral; 
clear smooth boundary. 

Cg—50 to 60 inches; grayish brown (10YR 5/2) silty clay 
loam; common medium prominent strong brown 
(7.5YR 5/8) mottles; massive; firm; few roots along 
vertical breaks; gray (10YR 5/1) fillings in vertical 
breaks; common medium very dark grayish brown 
(10YR 3/2) stains (iron and manganese oxides); 
about 7 percent gravel; neutral. 


Thickness of the solum ranges from 40 to 50 inches. 
The solum is neutral in the upper part and neutral or 
mildly alkaline in the lower part. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is dominantly silty clay but is silty 
clay loam in some pedons. The B horizon has hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of O to 2. It is 
silty clay or clay. The C horizon has hue of 10YR, value 
of 4 or 5, and chroma of 1 to 4. 


formation of the soils 
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This section discusses the factors and processes of 
soil formation and explains the effects they have had on 
the formation of soils in Ottawa County. 


factors of soil formation 


Unique soils are formed as a result of complex 
interactions among principal soil-forming factors. How 
soils were formed and thus acquired their present 
character at any given geographical point depends upon 
the factors of: (1) physical and mineralogical composition 
of the parent material, (2) the relief, (3) the climate under 
which the soil material has formed, (4) plant and animal 
life in and on the soil, and (5) the duration of time during 
which the forces of soil forming have acted upon the 
parent material. 

Climate, vegetation, and animals are active factors in 
soil formation. The vegetative, animal, and microbial life, 
infuenced by climate, act upon parent material and 
gradually change it into a natural body having genetically 
related horizons. The effects of climate and vegetation 
during soil development are modified by parent material 
and the relief which influences drainage. The parent 
material and relief determine the kind of soil profile that 
is formed, and in some cases dominate the other factors 
of soil formation. 

Time is required in order that active soil forming 
factors can transform parent material into soil. 
Weathering, leaching, translocation of soil particles, 
formation of soil structure, and other soil-forming 
processes require time to differentiate horizons in soil 
parent material. 


parent material 


Parent material of mineral soils in which a soil forms is 
the unconsolidated mass of fine earth material resulting 
from the weathering of rocks. Some kinds of parent 
material are derived from bedrock in place, some have 
been transported into the county by glaciers, and some 
have been transported by water. This parent material 
largely determines the chemical and mineralogical 
composition of soils. 

In Ottawa County parent materials originated from 
glaciofluvial deposits, glacial till, lacustrine sediments, 
bedrock, and recent stream alluvium. Soils formed from 
lacustrine sediments are the most extensive. Toledo, 
Latty, and Bono soils are a few examples. Soils formed 


from glaciofluvial deposits generally have a loamy 
textured surface layer and subsoil underlain by glacial till 
below a depth of 60 inches. Examples of these soils are 
the Colwood and Kibbie soils. Some soils in the county 
are formed in waterworked glacial till. Some examples of 
these soils are the Hoytville, Nappanee, and St. Clair 
Soils. Other soils in the county, such as Castalia soils, 
are derived from parent material weathered in place. 
Soils on flood plains formed in recent alluvium. They are 
commonly fine or medium textured and have little or no 
profile development. Examples are the Genesee and 
Wabasha soils. 


climate 


Ottawa County has a climate characterized as humid, 
temperate, and continental. Soils in the county 
developed under the influence of this type of climate in a 
region mostly covered with deciduous hardwood forest. 

One of the main reasons that climate is important to 
soil development is that it regulates the rate of 
weathering and decomposition of minerals in the soil. 
Precipitation, temperature, and the evapo-transpiration 
ratio are climatic factors closely related to the plant and 
animal communities and affect the kinds of soil that are 
formed in a region. In an area the size of Ottawa County, 
the climate is fairly uniform and soil differences are more 
related to other soil-forming factors such as parent 
material, relief, and the age of soil materials. 

The climate also influences the removal of material 
within the soil profile by leaching. Because soluble bases 
are removed as they are released by decomposition 
from mineral material, the soils that form are increasingly 
acid. Translocation of clay and sesquioxides is 
accomplished as water percolates from the surface 
down to lower horizons. Most soils of the county are 
naturally neutral to slightly acid, at least in the upper 
horizons, because the bases are continually leached 
downward. Hoytville, Nappanee, and St. Clair soils show 
evidence of clay movement from the “А” to the “В” 
horizon. 

The Toledo, Bono, Latty, Lenawee, and Colwood soils, 
because of their relatively low position on the landscape, 
have formed under a wetter microclimate than adjoining 
soils in more elevated positions. As a result they are 
saturated for extended lengths of time and gleyed by the 
reduction and leaching of iron. 


60 


All soils in Ottawa County аге classified in the mesic 
family category based on soil temperatures (see table 
18). The average annual soil temperature 20 inches 
below the surface is approximately 2 degrees F higher 
than the average annual air temperature. 

A further discussion of climatic data for the county is 
given in the section "General Nature of the County." 


relief 


Relief influences soil development by its effect on 
water relationships, erosion, local temperature 
relationships, and vegetative cover. Surface runoff, 
ponding, depth to water table, internal drainage, 
accumulation and removal of organic matter, and other 
phenomena are affected either directly or indirectly by 
relief. 

Relief in a humid climate, such as in Ottawa County, 
can account for the development of different soils from 
the same kind of parent material because differences in 
relief cause differences in natural drainage conditions. 
For this reason, relief is often most reliable in 
differentiating the external features of soil series. 
Commonly, a given set of soil characteristics is indirectly 
related to the slope and internal drainage. This can be 
seen in comparing the somewhat poorly drained 
Nappanee soils with the moderately well drained St. Clair 
Soils, both of which have formed in a similar kind of 
Wisconsin age glacial till. 

Rainfall that does not infiltrate into the soil runs off 
and collects on soils in depressions or is removed 
through the natural surface drainage system. Therefore, 
from equivalent rainfall, sloping soils receive less water 
and depressional soils receive more water than soils that 
are gently sloping. Frequent or periodic movement of 
water through the gently sloping soils commonly shows 
they they have the greatest degree of development, 
because they are not saturated and a significant amount 
of water moves down through them. 


living organisms 


All living organisms play a role in the process of soil 
formation. These include vegetation, animals, bacteria, 
and fungi. The vegetation is generally responsible for the 
amount of organic matter, color of the surface layer, and 
the principal amount of available nutrients in the natural 
soil. Earthworms, cicadas, and burrowing animals help 
keep the soil open and porous. Bacteria and fungi 
decompose the vegetation, releasing nutrients for plant 
food. Man has also influenced soil formation where he 
has cleared the trees and plowed the land. He has 
added fertilizers, mixed some of the upper horizons, and 
moved the soil material from place to place. 

The original vegetation in Ottawa County was primarily 
deciduous forest. The very poorly drained Toledo, 
Hoytville, Colwood, and Latty soils were dominated by 
the elm-ash swamp-forest. Common species include 
American and slippery elm, black ash, silver maple, pin 
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oak, swamp white oak, American sycamore, and black 
gum trees and, on slightly better drained spots, bur oak, 
white oak, and shellbark hickory. Trees characteristic of 
the better drained Castalia and Milton soils were of the 
mixed oak forest type of mainly red cedar and a mixed 
forest of black maple, black walnut, sugar maple, 
slippery elm, blue ash, and bitternut hickory. Parts of 
Carroll, Erie, Bay, Portage, Danbury, and Benton 
Townships were in freshwater marshes and fens. Toledo, 
ponded, Algansee, and Glendora soils are common in 
these areas. 


time 


The length of time that parent material has been 
exposed to soil-forming elements is important to soil 
development. Within relatively broad limits, the tonger 
the time that climatic elements and plant and animal life 
have acted upon parent material, the more distinct 
become the horizons of the soil profile. 

The soils of Ottawa County have developed in the 
period since the last glaciation, which is about 10,000 to 
15,000 years. In the steeper areas where geologic 
erosion has kept pace with development, the horizons 
are thinner and the depth to parent material is less. St. 
Clair soils are an example. On broad flats, however, the 
soil profiles are thicker and depth to parent material is 
generally more than 36 inches. An example would be the 
Hoytville soils. 

Soils that formed in recent alluvium, such as Genesee 
soils, have no strongly differentiated horizons. Not 
enough time has elapsed for other soil-forming factors to 
significantly influence these soils. They are the youngest 
and least developed in the county. 


processes of soil formation 


Basic chemical and physical processes such as 
oxidation, reduction, hydration, hydrolysis, solution, 
eluviation (leaching), and illuviation (accumulation), and 
other highly complex processes bring about additions to, 
losses from, transfers, and chemical changes within 
soils. These many processes, influenced by the 
interrelationships of the soil-forming factors, are 
responsible for the changing of parent materials by steps 
or stages, none of which are distinct, to a youthful soil 
and finally to a mature soil or to a soil that is in 
equilibrium with its environment. 

Additions to soils are made by additions of organic 
matter, by sediment depositions, or by accumulating 
nutrients and colloidal material from sources such as 
organic matter, ground water, lime, and fertilizers. Most 
virgin soils in the county, except perhaps those on flood 
plains, have a surface layer of organic accumulation 
known as an A1 horizon. Cultivation, however, has since 
mixed this layer with other layers and removed all 
evidence of the original horizon from the profile. Some 
nutrients move in a cycle from soil to plants and then 


Ottawa County, Ohio 


back to the soil as by-products of organic matter 
decomposition. This is true for all soils in the county 
except where this process is modified by the harvesting 
of crops. The alluvial Wabasha and Genesee soils 
periodically receive sediment deposits from floodwaters. 

Soil losses commonly occur by erosion, leaching of 
soluble salts, eluviation of colloids with percolating water, 
and nutrient losses where crops are harvested. Leaching 
of carbonates accounts for the most significant soil 
nutrient losses in Ottawa County. Carbonates have been 
removed to a depth of 20 to 40 inches from the 
Nappanee and St. Clair soils. The parent material of 
these soils contained 15 to 25 percent calcium 
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carbonate equivalent, and they are now slightly acid in 
reaction, which indicates that a tremendous change has 
been effected by the leaching process. Other minerals 
present in soils often break down through a complicated 
series of processes and eventually are lost through 
leaching, but at a slower rate than carbonates. 

The decomposition of other minerals often produces 
free iron oxides that cause the fairly bright brownish 
colors in the St. Clair and Rawson soils. The periodic, or 
seasonal, high water table in Toledo, Bono, Hoytville, 
Latty, and similar soils causes a reduction of iron oxides. 
This process is primarily responsible for subsoil colors in 
these soils. 
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AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Basal till. Compact glacial till deposited beneath the ice. 

Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, К), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 


Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 


Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 


California bearing ratio (CBR). The load-supporting 
capacity of a soil as compared to that of a standard 
crushed limestone, expressed as a ratio. First 
standardized in California. A soil having a CBR of 16 
supports 16 percent of the load that would be 
supported by standard crushed limestone, per unit 
area, with the same degree of distortion. 


Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 


Catena. A sequence, or “chain,” of soils on a landscape 
that formed in similar kinds of parent material but 
have different characteristics as a result of 
differences in relief and drainage. 


Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 


Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (рН 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 


Channery soil. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
fragment. 


Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 
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Coarse fragments. If round, mineral ог rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and leaves a protective amount of 
crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per cubic 
centimeter. Such a layer affects the ease of digging 
and can affect filling and compacting. 
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Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained. —Water is removed from the 
Soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained. Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 
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Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 to 
37.5 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 
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Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by дјаста! ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial melt water. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 

О horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
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organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 


B horizon.—The mineral horizon below an A horizon. 


The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral tl precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

ШимаНоп. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water ail the time. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 
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Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle) —Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made Бу 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler. —Маїег is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding. — Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soi! that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 
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Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, соттоп, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil.” 
A pedon is three dimensional and large enough to 
permit study of ail horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 
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Percolation. The downward movement of water through 
the soil. 


Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 


Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


CVCE less than 0.06 inch 
... 0.06 to 0.20 inch 


Moderately slow...................... eee 0.2 to 0.6 inch 
Moderate............. 0.6 inch to 2.0 inches 
Moderately rapid ....2.0 to 6.0 inches 
Rapid............... 6.0 to 20 inches 
Very гарїд....................................... more than 20 inches 


Phase, soil. А subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 


pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 


Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 


Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
Content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 


Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 


Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 


Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 


Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
system. 


Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 
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Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely асі... Below 4.5 
Very strongly ach) .4.5 to 5.0 
Strongly acid........ 5.110 5.5 
Medium acid 5.6 to 6.0 
Slightly acid.. 6.1 t0 6.5 
Neutral.......... 6.6 to 7.3 
Mildly alkaline....... 7.4 to 7.8 


Moderately alkaline.. 
Strongly alkaline....... 
Very strongly аЖа!їпе.............................. 9.1 and higher 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rippable. Bedrock or hardpan can be excavated using a 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitaiion discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 
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Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The mineral 
form is called quartz. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil-that is 80 
percent or more silt and less than 12 percent clay. 

Sinkhole. A depression in the landscape where 
limestone has been dissolved. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees ir 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 


Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 


Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 


Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

Very coarse $апа.......................... > ...2.0 to 1.0 
Coarse sand........ .. 1.0 to 0.5 
Medium E EE 0.5 (о 0.25 
Fine sand........ ...0.25 to 0.10 
Very fine sand ...0.10 to 0.05 
Уни 110.05 to 0.002 


"————— S less than 0.002 
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Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 


Stone line. A concentration of coarse fragments in a 
soil. Generally it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies material 
that weathered in place and is overlain by recent 
sediment of variable thickness. 


Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 


Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 


Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 


Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 


Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 


Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 


Substratum. The part of the soil below the solum. 


Subsurface layer. Any surface soil horizon (A, E, AB, 
EB) below the surface layer. 


Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the "Ap horizon." 


Surface soil. The A, E, AB, and EB horizons. Includes 
all subhorizons of these horizons. 


Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 
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Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field is generally built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” "fine," or "very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 


Till plain. An extensive flat to undulating area underlain 
by glacial till. 


Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 


Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 


Trace elements. Chemica! elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 


Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 


Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1972-78 at Ottawa, Ohio] 


Ыд 


А | Temperature | Precipitation 
| 2 years in 2 years in 10] 
| | | | 10 will have-- | Average | will have-- | Average | 
Month | AveragelAveragelAveragel Inumber of|Averagel T inumber of | Average 
| daily | daily | daily | Maximum | Minimum | growing | Less | More |дауз with]snowfall 
Imaximum |minimum| |temperatureltemperature| degree | ак ак У 10 inch] 
| | | | higher | lower | dayst | | ог моге | 
| | | | than-- | than- | | | | | 
H | ЕЕ F SEC OF | " бу | OF | Units | In | In | In | | In 
| | 
пасове 31.2 | 14.8 | 23.0 | 63 | -9 | 18 | 1.89 | „654 | 2.91 | 5 | 6.6 
| 
February===] 34.8 | 16.5 | 25.7 | 64 | -10 | 12 | 1.36 | .50 | 2.06 | 4 | 6.5 
| | 
March------ | 48.3 | 30.3 | 40.1 | T6 6 | 26 | 2.98 | 1.79 | 4.03 | 7 | 2.5 
April------ | 60.2 | 38.8 | 49.5 | 85 | 22 | 138 | 2.76 | 1.26 | 4.03 | 5 | .2 
May-------- | 71.0 | 49.4 | 60.2 | 91 | 29 | 339 | 3.08 | 2.38 | 3.72 | T | .0 
June------- | 80.5 | 58.7 | 69.6 | 94 | 43 | 588 | 4.65 | 1.94 | 6.91 | T | .0 
July------- | 84.8 | 61.6 | 73.5 | 98 | 48 | 729 | 2.79 | „64 | 4.48 | 5 | .0 
August----- 82.3 | 59.8 | 70.9 | 94 | 45 | 648 | 3.80 | 1.42 | 5.79 | 6 | .0 
September--| 74.9 | 51.9 | 63.4 | 9% | 33 | 402 | 3.81 | 1.46 | 5.77 | 6 | .0 
bid MEM 63.4 | 40.6 | 52.0 | 81 | 20 | 127 | 2.10 | 1.11 | 2.97 | 5 | .0 
November---| 49.6 | 32.7 | 41.2 | 78 | 12 | 35 | 2.67 | 1.07 | 4.02 | 7 1:3 
| | 
December---| 35.7 | 20.8 | 28.3 | 63 | -6 | 0 | 2.42 | 1.19 | 3.48 7 | 9.2 
| | | | | | | | | | 
Чеагју: | | | | | | | | | 
| | | | | | | | | | 
Average--| 59.7 | 39.7 | 49.8 --- | --- | --- | -- |--- [| --- —- --- 
| | | | | | | | | | 
йене AL Каны. ДА EN EBD NM au INE Aen 
Total----| aos | 29 | m ‚== | m | 3,062 | 34.30 E .10 ës ‚1% | 71 | 26.3 
ا ا ا ا ا ا ا ا ا ا ا‎ 


14 growing degree day із а unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (50° F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1972-78 at Ottawa, Ohio] 


Probability 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years. in 10 
earlier than-- 


October 


October 


Temperature 
2 
or lower 
April 30 
April 25 
April 16 
October 5 
October 10 
October 20 


329 F 

| or lower 
May 5 
May 3 
April 30 


September 25 


September 30 


October 9 


TABLE 3.--GROWING SEASON 


[Recorded in the period 1972-78 at Ottawa, Ohio] 


Probability 


years in 10 
years in 10 


years in 10 


TO мл со Oo 


уеагв 1п 10 


1 year in 10 


| 
| 
| 
| 
| 


Daily minimum temperature 
during growing season 


Higher [| Higher Higher 


than 


than 

289 F 

Days 

167 

173 

186 

199 


205 


than 
329 F 
Days 
158 
156 
162 
168 


172 


76 Soil survey 


TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Мар | Soil name | Acres | Percent 

symboll | | 

| | | 
Ag lAlgansee fine sand, occasionally ѓ1оодед--------=-=-=-------------------------------- | 289 | 0.2 
Во |Вопо silty clay------------------------------------------- --| 2,057 | 1.2 
ChB lCastalia very stony fine sandy loam, 1 to 6 percent slopes 5,173 | 3.0 
Co |Colwood 1оат---------------------------------------------- 1,896 | 1.1 
DeA [Del Rey silt loam, 1 to 3 percent slopes---- 1,427 | 0.8 
DuB |Dunbridge fine sandy loam, 2 to 6 percent slopes-- 354 | 0.2 
Gn [Genesee silt loam, frequently flooded-------------- 1,041 | 0.6 
Go [Genesee Variant loam, frequently flooded---- 135 | 0.1 
Gr |Glendora loamy fine sand, frequently flooded 328 | 0.2 
НаА 1,902 | 1.1 
Hy 19,502 | 11.3 
KPA |Kibbie fine sandy loam, 0 to 2 percent slopes- 2,715 | 1.6 
Le lLatty silty elay------------------------------ 2,859 | 1.7 
Lf {Lenawee silty clay loam---- 4,915 | 2.9 
Mh IMillsdale silty clay loam--------------- 551 | 0.3 
MtB [Milton silt loam, 2 to 6 percent slopes-------- 2,140 | 1.2 
NpA | Nappanee silty clay loam, О to 3 percent в1орев---- 32,908 | 19.1 
OaB |Oakville fine sand, 2 to 8 percent slopes---------- 338 | 0.2 
Pt |Pits, quarry-----------------2------- ------- 2,717 | 1:6 
RaB |Вамзоп loam, 2 to 6 percent slopes---------------------------------- 882 | 0.5 
RmA |Rimer loamy fine sand, stratified substratum, 0 to 2 percent slopes- 867 | 0.5 
502 156. Clair silty clay loam, à to 12 percent slopes, eroded | 1.7 
Sh {Shoals silt loam, frequently flooded---------------------- | 0.3 
To [Toledo silty clay-------------------- - | 33.3 
Тр |Тоједо silty clay, ропдед--- - | T.0 
Ud |Udorthents, gently sloping - | 1.4 
Wa |Wabasha silty clay, frequently flooded-- - | 0.9 
| Майег-—-----—----—----------—--------------------------------=-------------—_------ | 6.0 
| Ho tal EE 172,160 | 100.0 

| 
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TABLE 5.--YIELDS PER ACRE OF CROPS 


[Yields are those that can be expected under a high level of management. Absence of a yield indicates that the 
soil is not suited to the crop or the crop generally is not grown on the soil] 


Soil name and I | | | Grass- | | 
map symbol | Corn | Soybeans | Winter wheat| legume hay | Tomatoes | Sugar beets 


Bu Bu Bu on Ton on 


Ag. 
Algansee 


125 42 45 


ChB. 


140 50 | 58 5.5 30 26 


110 38 | 46 4.5 20 16 


85 25 | 36 


135 42 | 45 


90 26 36 3.5 


Genesee Variant 


Gr. 
Glendora 


110 40 46 | 4.5 20 15 


| 
| 
oe 130 5 | 52 5.0 26 21 
| 
| 


120 42 60 | 5.0 26 22 


39 | 42 4.0 18 16 


135 47 52 | 5.0 26 21 


106 40 | 50 4.8 


90 34 38 | 4.0 


90 32 37 3.8 16 12 


Nappanee 


OaB. 
Oakville 


38 48 | 4.2 18 12 


35 35 4.0 18 12 


See footnote at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS--Continued 


MA Pe ep Oh eg eee See E 
Soil name and | 
map symbol Corn | Soybeans | Winter wheat | 
| 
Г Ва Г Ви г Ви 
= | EM 
SbC2---------------------- 60 18 | 35 
St. Clair | | 
Sh------------------22-2---- | 115 50 | ko 
Shoals | | | 
| | | 
To—--------+-------------- 120 37 HO 
Toledo | 
| 
Тр------------------------ 90 | 32 --- 
Toledo | | 
| | 
Uds. | 
Udorthents | 
| | | 
Wa------------------------ 106 | 39 | 40 
Wabasha | | | 
| | 
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Grass- 
legume hay 


Ton 


3.5 
4.5 


4.5 


Tomatoes 


Ton 


22 


d 
| 
| 


Sugar beets 


Ton 


* See description of the map unit for composition and behavior characteristics of the map unit. 


TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas are excluded. 


entry indicates no acreage] 


T Major management concerns (Subclass) 
B 


Absence of an 


Class | Total | Soil 
| acreage | Erosion | Wetness | problem 
| | (e) | (w) | (в) 
| | Acres | Acres | Acres 
| l 
l | | | 
I | ---| --- | --- | --- 
| | | | 
тї | 37,8121 3,022 | 34,790 | === 
тїї | мав 2,946 | 97,788 | 354 
Iv | 12,3281 --- | 12,058 | 338 
У | 3281! --- | 328 l --- 
VI | 5,1731 --- | -— | 5,173 
VII | ---| --- | --- | -—- 
| | 
| | 
| | 


| 
VIII | 
| 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed. 
information was not available] 


{Sugar maple---- 
lWhite ash------ 
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Absence of an entry indicstes that 


| 
| Trees to plant 


American sycamore, 
eastern cottonwood, 
red pine, green 
ash, eastern 
white pine. 


Red maple, eastern 
cottonwood, American 
sycamore, green ash, 
pin oak, swamp white 
oak. 


Yellow-poplar, green 
ash, red pine, 

red maple, 

eastern white pine. 


Red maple, green ash, 
American sycamore, 
eastern cottonwood, 
pin oak, swamp 
white oak. 


White oak, northern 
red oak, green ash, 
red maple. 


Eastern white pine, 
yellow-poplar, black 
walnut, white ash, 
red pine, white oak. 


Eastern white pine, 
black walnut, yellow- 
poplar, white ash, 
white oak, red pine. 


Eastern white pine, 
black walnut, yellow- 
poplar, white ash, 
red pine, white oak. 


Eastern cottonwood, 
red mapie, green 
ash, American 
sycamore. 


White ash, 
eastern white pine, 
yellow-poplar, black 
walnut, red pine, 
northern red oak, 
white oak. 


Management concerns Potential productivit 
Soil name and lordi- | Equip- 
map symbol |па Топ | Еговјоп | ment |Seedling| Wind- | Common trees [Site 
|symbollhazard | limita-lmortal- | throw | 1іпдех | 
| tion | it | hazard | | 
| | | | | | 
Ag----------------- | 3s [Slight {Slight |Moderate|Slight  IQuaking аѕреп------- | 55 
Algansee | | | | | 76 
| | | | | 80 
| | | | | [American sycamore--~| 80 
| | | | | {Red maple----------- | 51 
| | | | | |Баагерп cottonwood--| 90 
Во----------------- | 3w 1311556 [Severe {Severe Severe |Р1п oak------------- 80 
Вопо | | | | | |Swamp white oak —- 
| | | | | |Green ash --- 
| | | | | {Red maple --- 
| | | | | |Eastern cottonwood--| --- 
| | | | | [Black cherry-------- | --- 
| | | | | 
ОҺВ---------------- | 5f |Slight IModerate!Moderate|Slight [Northern red oak----| 50 
Castalia | | | | | [White oak----- --- 
{ | | | | |Blaek oak----------- --- 
| | | | | [Black cherry----- --- 
| | | | | | Yeilow-poplar------- --- 
| | | 
Co----------------- | 2м 1511555 [Severe [Severe |Severe [Pin oak-------------| 90 
Colwood | | | | | [Swamp white oak 90 
| | | | | [Red maple------ --- 
| | | | | lWhite ash----------- --- 
| | | | | | 
| | | | | | 
DeA-------- -.-------| 3e [Slight [Slight {Severe |Severe [White oak---- TO 
Del Rey | | | | | lNorthern red oak----| 70 
| | | | | {Green Ей --- 
DuB---------------- | 30 [Slight [Slight {Slight [Slight [White oak-----------| 70 
Dunbridge | | | | | {Northern red oak----| 75 
|| | | | | lWhite ash---—-------- 
| | | | | |Вјаск walnut--- 
| | | | | [Black cherry--- 
| | | | | {Sugar maple---- 
| | | | | Coe ------- 
Gn----------------- | lo [Slight [Slight lSlight [Slight |Yellow-poplar------- 
Genesee | | | | | {Black walnut------ 
| | | 1 | [Northern red оак----| --- 
| | | | | {White oak | --- 
| | | | | nite ash --- 
| | 
Go----------------- | 3o [Slight [Slight [Slight [Slight [Northern red oak----| 70 
Genesee Vartant | | | | | |White oak----------- | --- 
| | | | | [Black walnut--- --- 
| | | | | [Black cherry--- === 
| | | ] | [Sugar maple---- --- 
| | | | | |White ash------ -— 
| | | | | | Yellow-poplar------- --- 
Пг----------------- | 5w {Slight [Severe |Moderate|Severe [Red maple----------- 40 
Glendora | | | | |Quaking aspen-- 45 
| | | | |Silver maple--- 65 
| | | | |Зиашр white oak --- 
| | | | [Black ash------ --- 
! | | | -— 
| | | | -—- 
| | | | 
HaA----- ----------- | 2o |Slight [Slight [Slight |Slight T5 
Haskins | | | | 80 
| | | | 90 
| | | | 
| | | | 
| | | | 
|| | | | 
| | | | 
! | | | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


а — 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
Management concerns [ Potential productivity 
Soil name and lordi- | Equip- Го I | 
map symbol InationlErosion | ment |Seedling| Wind- | Common trees [Site | Trees to plant 
Isymbol [hazard limita-|mortal- throw | Iindexl 


| | | tion | ity | hazard | | | 


Ну--- 
Hoytville 


Lenawee 


Millsdale 


Milton 


Зи 


20 


3w 


2м 


2м 


20 


20 


28 


Slight 


| 
[Slight 
| 


Severe 


Severe 
Severe 


Slight 


Slight 


Slight 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
EE 
| 
| 
| 
| 
| 


Severe ` 


Moderate 


Severe 


Moderate 


[Slight 


| Severe 


Slight 


Moderate|Northern red oak----| 


[Pin oak------------- 
{White ash-- 
[Green ash--- 
|Вјаск cherry-------- | 
|Eastern cottonwood--| 
| naglem eci] 
{Pin oak------------- | 
|INorthern red оак---- | 
|White азһ-—-----—--- 
|Eastern cottonwood--| 


|Pin oak-------- 
|Red maple-- 
[Green ash---- 
iBlack cherry-------- | 
[Eastern cottonwood--| 


Moderate|Pin oak------------- 


|Red maple--- 
|Green ash--- 
|Вјаск cherry--- 
|3wamp white oak----- | 
|Eastern cottonwood-- 


|Red maple----------- 
[Eastern cottonwood-- 
Black cherry--- 
|Сгееп ash 

[Swamp white oak-----| 


INorthern red oak---- 
|Yellow-poplar- 
|Black 
|Black 
[White 
[White 
l Sugar 


|White 
|American sycamore--- 


| 
lWhite oak----------- 
[Red pine------------ 
jum white Gate, 


[Northern red oak 
{Black сһерру-------- | 
|Sugar maple- 
[White ash----- 
EE سسس‎ | 


{Northern red oak---- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Red maple, 
green ash, American 
sycamore, eastern 
cottonwood, pin oak, 
swamp white oak. 


Eastern white pine, 
yellow-poplar, white 
ash, northern red oak, 
red pine, white oak. 


Green ash, eastern 
cottonwood, red 
maple, pin oak, 
American sycamore, 
swamp white oak. 


American sycamore, 
eastern 


cottonwood, red 
maple, green ash, 
pin oak, 


swamp white oak. 


Red maple, American 
sycamore, eastern 
cottonwood, pin oak, 
green ash, swamp 
white oak. 


Eastern white pine, 
black walnut, yellow- 
poplar, white ash, 
Ped pine, northern 
red oak, white oak. 


Eastern white pine, 
wnite ash, red 
maple, yellow-poplar, 
American sycamore. 


Eastern white pine, 
red pine, green ash. 


Eastern white pine, 


yellow-poplar, white 
ash, red pine, white 
oak. 


Red pine, green ash, 
eastern white pine. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns 


| m 
5011 name and |ordi- | Equip- 

map symbol |nation|Erosion | ment 

[ро лага | 

Ї "d 1 

| | | 
5562--------------- | 3e Slight ISlight 

St. Clair | | 

| | 

| | | 

| | 
Sh----—-—------------ | 20 Slight {Slight 

Shoals | | 

| | 

| | 

| | 
То----------------- | 3w Slight |Severe 

Toledo | | | 

| | | 

| | 

| | 

| | | 

| | 
Wa----------------- | 3w Slight {Severe 

Wabasha | | 

| | 

| | 

| | 

| | 


|Seedling| Wind- 
limita-[mortal- | 


throw 


Potential 


| Common trees 


| 

|Northern red oak---- 
|White oak----------- 
[White ash----------- 
|3ugar maple--------- 


| Ye11ow-poplar------- 
lEastern cottonwood-- 
не ash----------- 


[Swamp white oak----- 
| Red maple----------- 
lGreen ash----------- 
| Eastern cottonwood-- 


|Red maple----------- 
[Black cherry-------- 
|Swamp white oak----- 
[Eastern cottonwood-- 


roductivit 


{Site 
jindex 
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| 
= 
| 80 | 


| 
80 


81 


Trees to plant 


tion | ity | hazard | 


Eastern white pine, 
yellow-poplar, pin оа} 
Austrian pine, green 
ash, red maple. 


Yellow-poplar, pin 
oak, eastern white 
pine, white ash, red 
pine, white oak. 


Pin oak, eastern 
cottonwood, American 
sycamore, red maple, 
eastern cottonwood, 
green ash, swamp 
white oak. 


Red maple, green 
ash, American 
sycamore, eastern 
cottonwood, pin oak, 
swamp white oak. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means 
to the given height on that soil] 


Soil name and 


more than. 


Soil survey 


Absence of an entry indicates that trees generally do not grow 


rees having predicted 20-year average heights, in feet, of-- 


Gr. 
Glendora 


| 
map symbol | <8 | 8-15 | 16-25 | 26-35 >35 
pec | | 
Ag---------------- | --- | Amur privet, Amur [Austrian pine, Norway зргисе----- Eastern white 
Algansee | | honeysuckle, | white fir, blue | pine, pin oak. 
| | American | spruce, northern | 
| | eranberrybush, | white-cedar, 
|| | silky dogwood. | Washington 
| | | hawthorn. 
| 
Bo---------------- || --- 1511ку dogwood, INorthern white- Eastern white Pin oak. 
Bono | | Amur privet, Amur! cedar, Austrian | pine, Norway 
| | honeysuckle, | pine, blue spruce. 
| | American spruce, white 
| | cranberrybush. | fir, Washington | 
| | hawthorn. | 
| | 
ChB. | | | | 
Castalia | | | 
бо---------------- | --- | American Northern white- |Eastern white pine|Pin oak. 
Colwood | cranberrybush, | cedar, Washington| | 
| | silky dogwood, hawthorn, white | 
| Amur honeysuckle,! fir, blue spruce, | | 
| | Amur privet. Austrian pine, | 
| | Могмау вргисе. | | 
DeA--------------- | --- Tatarian һопеу- Green ash, osage- |Eastern white | --- 
Del Rey | suckle, eastern orange, Austrian | pine, pin oak. 
| redcedar, pine. | | 
| | American cran- | | 
berrybush, | | | 
| | Washington | | 
hawthorn, arrow- | | | 
| | wood, Amur | | 
| privet. | | | 
DuB--------------- Siberian peashrub |Eastern гедседаг, |Eastern white | --- | --- 
Dunbridge | radiant | pine, Austrian | | 
crabapple, | pine, red pine, | | 
| Washington | jack pine. | | 
| hawthorn, autumn-l | | 
| olive, Amur | | | 
honeysuckle, | | | 
lilac, Tatarian | | | 
| | honeysuckle. | | | 
| | 
@n---------------- | --- |Amur honeysuckle, |Austrian pine, |Norway spruce----- |Eastern white 
Genesee American ' | white fir, blue | | pine, pin oak. 
| | cranberrybush, | spruce, northern | | 
| | Amur privet, | white-cedar, | | 
| | silky dogwood. | Washington | | 
| | hawthorn. | | 
{ 
Go---------------- | --- |Tatarian [Green ash, |Black willow------ | —- 
Genesee Variant | | honeysuckle, | osageorange, | | 
| Siberian | eastern redcedar, | | 
| | peashrub. | northern white- | | 
| | cedar, white | і 
| | | spruce, | | 
| | | nannyberry | | 
| | | viburnum, | | 
| | Washington | | 
| | hawthorn. | | 
| | | | 
| | | | 
| | | | 
| | | | 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued | 


rees having predicted 20-year average heights, in feet, of-- 
Soil name and | T 


hawthorn, Amur 
privet, American 
cranberrybush, 
&rrowwood, Ашцг 
honeysuckle, 
Tatarian 
honeysuckle. 


osageorange. 


map symbol | <8 8-15 | 16-25 | 26-35 | >35 
| 
mee ЕЗБЕ DEE ү окова вани зета со адио 
| | | | | 
HaA--------------- | --- Amur privet, Amur l|Austrian pine, |Могмау spruce----~| Eastern white 
Haskins | | honeysuckle, | white fir, blue | | pine, pin oak. 
| | Ашег1сап | spruce, northern | | 
| | cranberrybush, | white-cedar, | | 
| silky dogwood. | Washington | | 
| | hawthorn. | | 
Hy---------------- | --- 1511ку dogwood, {Norway spruce, |Eastern white pine|Pin oak. 
Hoytville | Amur privet, Amur| Austrian pine, | | 
| | попеузискхе, | northern white- | | 
| | Ашег1сап | cedar, blue | | 
| | eranberrybush. | spruce, white | | 
| | fir, Washington | | 
| | | hawthorn. | | 
KfA--------------- | --- [Silky dogwood, [Northern white- [Norway spruce----- |Pin oak, eastern 
Kibbie | American | cedar, Austrian | | white pine. 
| | cranberrybush, | pine, white fir, | | 
| | Amur honeysuckle,| blue spruce, | | 
| | Amur privet. | Washington | | 
| | | hawthorn. | | 
Le---------------- | --- {Silky dogwood, INorthern white- |Eastern white pine|Pin oak. 
Latty | | Amur privet, Amur| cedar, Norway | | 
| | honeysuckle, | spruce, Austrian | | 
| | American | pine, blue | | 
| | cranberrybush. | spruce, white | | 
| | | fir, Washington | | 
| | | hawthorn. | | 
Lf---------------- | —- {Silky dogwood, {Norway spruce, |Eastern white pinelPin oak. 
Lenawee | | Amur privet, Amur| northern white- | | 
| | honeysuckle, | cedar, Austrian | | 
| | American | pine, blue | | 
| | cranberrybush. | spruce, white | | 
| | | fir, Washington | | 
| | | hawthorn. | | 
Mh----------~+-~--- | --- |Silky dogwood, |Northern white- |Eastern white р1пе|Р1п oak. 
Millsdale | | Amur privet, Amur| cedar, Norway | | 
| | honeysuckle, | spruce, Austrian | | 
| | American | pine, blue | | 
| | eranberrybush. | spruce, white | | 
| | | fir, Washington | | 
| | | hawthorn. | | 
MtB----------- ----|Siberian peashrub |Eastern rédcedar, |Eastern white | --- | -—— 
Milton | | radiant pine, Austrian | | 
| | crabapple, pine, red pine, | | 
| | Washington jack pine. | | 
| | hawthorn, autumn- | | 
| | olive, Amur | | 
| | honeysuckle, | | 
| | lilac, Tatarian | | 
| | honeysuckle. | | 
NpA--------------- | |Eastern white | --- 
Nappanee | Washington green ash, | pine, pin oak. | 
| 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 


| 
| 
| 
| 
| 
| 
| 
| 
-—— lEastern гедседаг, ен pine, 
| 
| 
| 
| 
| 
| 
| 
| 
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Soil survey 


TABLE 8,--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| 
map symbol | <8 | 8-15 | 
Хи ш ee ae ee ES 
| | 
Оав---—----- ------|Siberian peashrub |Fastern redcedar, 
Oakville | lilac, radiant | 
| | crabapple, | 
| | autumn-olive, | 
| | Washington | 
| hawthorn, Amur | 
| | honeysuckle, | 
| Tatarian | 
| | honeysuckle. | 
Pt*. | | | 
Pits | | | 
| | | 
RaB--------------- | --- [Silky dogwood, | 
Rawson | | Amur honeysuckle, 
| | Amur privet, | 
| | American | 
| | cranberrybush. | 
| | | 
RmA--------------- | --- | Атиг privet, Amur 
Rimer | | honeysuckle, | 
| | American | 
] | cranberrybush, | 
| | silky dogwood. 
|| | | 
| | | 
SbC2-------------- |Siberian peashrub,|Eastern гедседаг, | 
St. Clair Tatarian honey- | Washington 
| suckle. | hawthorn, jack | 
| pine, 5 
| osageorange, | 
| | Russian-olive. | 
Shn---------------- -—- |Silky dogwood, 
Shoals | | Amur honeysuckle, 
| Amur privet, 
| American 
| cranberrybush. 
| 
To---------------- --- |Amur privet, Amur 
Toledo | honeysuckle, 
| American | 
| cranberrybush, 
| silky dogwood. 
| 
| 
Тр. | 
Toledo | 
Ud*. || 
Udorthents | 
Ма---------------- --- |311ky dogwood, 
Wabasha | Amur privet, Amur 
| honeysuckle, 
| American 
| cranberrybush. 
| 
|| 


rees havin 


T g predicted 20-year average heights, in feet, of-- 
Soil name and 


16-25 


Red pine, AustrianlEastern white pine 


pine, jack pine. 


Northern white- 
cedar, Austrian 
pine, white fir, 
blue spruce, 
Washington 
hawthorn. 


Austrian pine, 
white fir, blue 
spruce, northern 
white-cedar, 
Washington 
hawthorn. 


Honeylocust, 
northern catalpa. 


Northern white- 
cedar, Austrian 
pine, white fir, 
blue spruce, 
Washington 
hawthorn. 


Norway spruce, 
Austrian pine, 
northern white- 
cedar, blue 
spruce, white 
fir, Washington 
hawthorn. 


Northern white- 
cedar, Norway 
spruce, Austrian 
pine, blue 
Spruce, white 
fir, Washington 
hawthorn. 


26-35 | >35 
ре 
| 
| — 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Norway spruce----- |Eastern white 


pine, pin oak. 


| 
| 
| 
| 
| 
| 
Norway spruce-----|Eastern white 
| pine, pin oak. 
| 

| 

| 

| 

| 
| 


Eastern white 
pine, pin oak. 


Norway spruce----- 


Eastern white pine|Pin oak. 


Pin oak. 


| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Eser white pine 
| 

| 

| 

| 

| 


* See description of the map 


unit for composition and 


behavior characteristics of the map unit. 
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TABLE 9.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and | Camp areas | Pienic areas | Playgrounds Golf fairways 


wetness. 


|Paths and trails | 
| | 


map symbol | 
| | | | 
TIG ee елт a ce у — 
| | | | 
Ag------------------ Severe: Severe: | Severe: | Severe: | Moderate: 
Algansee flooding, | too sandy. | too sandy, | too sandy. | flooding, 
| wetness, | wetness. | | wetness. 
too sandy. | | | | 
| | | | 
e нил ыыы | Зеуеге: |Severe: |Severe: |Severe: | Зеуеге: 
Вопо | ponding, ponding, | too clayey, | ponding, | too clayey, 
too clayey, | too clayey, | ponding, | too clayey. | ponding. 
| peres slowly. peres slowly. | percs slowly. | | 
| 
ChB----------------- | Moderate: Moderate: | Severe: | Slight---------- | Severe: 
Castalia | large stones, large stones, | large stones, | | droughty. 
| small stones. | small stones. | small stones. | | 
| 
Co------------------ | Severe: | Зеуеге: | Зеуеге: | Зеуеге: | Severe: 
Colwood | ponding. ponding. | ponding. | ponding. | ponding. 
| | | i 
DeA---------------- | Severe: Moderate: | Severe: |Модегађе: IModerate: 
Del Rey | wetness. | wetness, | wetness. | wetness. | wetness. 
| peres slowly. | | 
| 
DuB---------------- [|S1ight--------- | S3ight---------- | Модега*е; | Slight---------- |Moderate: 
Dunbridge | | | slope, | | thin layer. 
| | | small stones. | | 
| 
Gn----------------- | Severe: |Moderate: | Зеуеге: |Moderate: |Severe: 
Genesee | flooding. | flooding. | flooding. flooding. | flooding. 
| | | 
Go------------------ | Severe: |Moderate: | Severe: Moderate: | Severe: 
Genesee Variant | flooding. | flooding. | flooding. | flooding. | flooding. 
| | | 
Gr----------------- | Severe: |Зеуеге: ISevere: | Зеуеге: | Severe: 
Glendora | flooding, | wetness. | wetness, wetness. | wetness, 
| wetness. | | flooding. | flooding. 
| | | | 
HaA---------------- | Severe: ISevere: I Severe: |Severe: | Модевафе: 
Haskins | wetness, | peres slowly. | wetness, | erodes easily. | wetness. 
| peres slowly. | | peres slowly. | | 
| | | 
Hy----------------- |Severe: |Severe: | Зеуеге: Severe: |Severe: 
Hoytville | ponding. | ponding. | ponding. ponding. | ponding. 
| | | | 
KfA----------------- | Severe: |Moderate: | Severe: | Moderate: | Moderate: 
Kibbie | wetness. | wetness. | wetness. wetness. | wetness. 
| | Е | 
Le------------------ | Severe: ISevere: | Severe: Severe: | Severe: 
Latty | ponding, | ponding, | ponding, | ponding, | ponding, 
| too clayey. | too clayey. | too clayey. too clayey. | too clayey. 
Lf----------------- | Зеуеге |Severe: |Severe: Severe: | Severe: 
Тепамее | ponding. | ропа1пд. | ponding. | ponding. | ponding. 
| | 
Mh------------------ |Severe: | Зеуеге: | Зеуеге: | Severe: | Severe: 
Millsdale | ponding. | ponding. | ponding. ponding. | ponding. 
| 
MtB---------------- | Moderate: |Moderate: IModerate: Slight---------- |Moderate: 
Milton | peres slowly. | peres slowly. | slope, | | thin layer. 
| | | depth to rock, | 
| | | peres slowly. | | 
| | | | | 
NpA----------------- |Земеге | Moderate: | Severe: | Moderate | Moderate: 
Nappanee | wetness. | peres slowly, | wetness. | wetness. | wetness. 
| | | | 
| | | | 
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5011 пале апа 
map symbol 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| Camp areas | Pienic areas 
| | 


Playgrounds 


Paths and trails 


Soil survey 


Golf fairways 


| | 


St. Clair 


To, 
Toledo 


Ud*. 
Udorthents 


Wabasha 


| Severe: Severe: 

| too sandy. too sandy. 
| 

|| 

| 

| Severe: Severe: 


| peres slowly. peres slowly. 


| Severe: Moderate: 

| wetness. wetness, 
peres slowly. 

| 

| Зеуеге: Зеуеге: 


е 
| peres slowly. peres slowly. 


|Severe: Moderate: 

| flooding, flooding, 

| wetness. wetness. 

| Зете ге Severe: 

| ponding, ponding, 

| too clayey. too clayey. 

| 

| 

| 

| Severe: Зеуеге: 

| flooding, wetness, 
wetness, too clayey. 


| 
| too clayey. 
| 


$еуеге: 
too sandy. 


Severe: 
peres slowly. 


Severe: 
wetness. 


Severe: 
slope, 
percs slowly. 


Severe: 
wetness, 
flooding. 


Severe: 
too clayey, 
ponding. 


Severe: 

too clayey, 
wetness, 
flooding. 


| 
| 
| 
| 
| 
| 
| 


Severe: 
too sandy. 


Slight---------- 


Moderate: 
wetness. 


Severe: 
erodes easily. 


Moderate: 
wetness, 
flooding. 


Severe: 
ponding, 
too clayey. 


Severe: 
wetness, 
too с1ауеу. 


| 
| 


Moderate: 
droughty. 


Slight. 


Moderate: 
wetness, 
droughty. 


Moderate: 
Slope. 


Severe: 
flooding. 


Severe: 
ponding, 
too clayey. 


Severe: 
wetness, 
flooding, 
too clayey. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Ottawa County, Ohio 
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TABLE 10.--WILDLIFE HABITAT 


[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated] 


Potential for habitat elements TPotential as habitat for-- 


Soil name and 


мала | || || | | | 


| 
map symbol | Grain | Grasses| herba- |Hardwood| Conif- | Wetland| Shallow]Openland |Woodland|Wetland 
land seed] and | ceous | trees | erous | plants | water |wildlife|wildlifelwildlife 
| crops | legumes] plants | | plants | | areas | 
| | | | | | | | | 
Age---------------- | Poor {Fair {Fair | Poor | Poor | Fair | Fair | Fair Poor |Fair. 
Algansee | | | | | | | | 
| | | | | | | | | 
Bo ui |Уегу |Роог |Роог |Роог |Роог |Good [Good |Роог Роог Good. 
Bono | poor. | | | | | | | 
| | | | | | | | 
СћВ---------------- |Very | Poor [Fair | Poor | Poor |Poor | Very | Poor Poor Very 
Castalia | роог. | | | | | | роог. | | poor. 
تددن‎ | Good [Fair [Fair |Fair |Fair [Good [Good |Fair Fair Good. 
Colwood | | | | | | | | | 
| | | | | | | || | 
DeA---------------- | Fair | Good | Good |бооа | Good |Роог |Уегу | Good Good Very 
Del Rey | | | | | | | роог. | | роог. 
DuB---------------- |Fair |Fair |Fair |Fair |Fair [Very [Very [Fair Fair Very 
Dunbridge | | | | | | poor. | роог. | | роог. 
aaa | Poor | Fair | Fair | Good | Good | Poor {Poor | каје Good |Роог. 
Genesee | | | | | | | | | 
| |. | 1 | | | | | 
боз================ |Роог [Fair |Fair боо |Good |Poor |Уегу |Fair Good Very 
Genesee Variant | | | | | | | роог. | | роог. 
üp----------------- | Poor |Fair | Fair |Fair | Fair | Fair |Good | Fair | Fair | Fair. 
Glendora | | | | | | | | 
| | | | | | | | | 
HaA---------------- | Fair |Good |боод |соод | Good |Роог |Уегу Соо Good Мегу 
Haskins | | | | | | | роог. | | роог. 
Hy----------------- | Fair | Fair |Poor | Poor | Poor | Good [боса | Fair Poor Good. 
Hoytville | | | | | | | | 
KfA---------------- | Good [Good |Good [Good |Fair |Fair {Fair {Good Good Fair. 
Kibbie | | | | | | | | | 
| | | | | | | | | 
Le---------------- -|Fair |Fair | Fair |Poor | Poor [боса | Good | Fair Poor Good. 
Latty | | | | | | | | 
| | | | | | | | | 
Lf----------------- |Ра1г |Fair [Fair |Fair |Fair [боой [Good [Fair [Fair iGood. 
Lenawee | | | | | | | | | 
| | | | | | | | | 
Mh----------------- [Fair [Fair [Fair |Fair |Poor | оса | Fair | Fair | Fair | Fair. 
Millsdale | | | | | | | | | 
| | | | | | | | | 
МЕВ---------------- |Fair |Good |боод |боод |Good | Poor |Very |Good Good Very 
Milton | | | | | | | роог. | | | роог. 
NpA-------- ——— | Good | Good | Good {боса [Good | Fair |Fair | Зоо Good | Fair. 
Nappanee | | | | | | | | | 
| | | | | | | | 
OaB----------- ----- | Poor | Poor [Fair {Fair |Fair |Poor |Уегу |Poor Fair Very 
Oakville | | | | | | | роог. | роог. 
| | | | | | | | 
Pt®, | | | | | | | | | 
Р1®в | | | | | | | | 
| | | | | | | | | 
RaB---------------- | Good [Good |боод |Good |Good [Poor [Very [боса бооа Very 
Rawson | | | | | | | роог. | | роог. 
RmA ante sii a re rite | Poor | Fair [Good {Good | Good | Fair | Fair | Fair | Good | Fair. 
Rimer | | | | | | | | | 
l l | | | | | | | | 
See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT--Continued 


|| Potential for habitat elements [Potential as habitat for-- 
Soil name and | Wild | || 
map symbol | Grain Grasses| herba- |Hardwood| Conif- | Wetland| Shallow! Openland | Woodland | Wetland 
land seed| and ceous trees erous | plants | water |wildlifelwildlife|wildlife 
| erops | legumes| plants | l plants | | areas | | | 
| | | | | | | | 
SbC2--------------- | Fair Good | Good Good Good |Уегу |Мегу | Good | Good [Very 
St. Clair | | | | | роог. | роог. | | | poor. 
| 
Sh----------------- | Poor Fair | Fair 1Good 1Good | Fair |Fair |Fair | Good | Fair. 
Shoals | | | | | | | 
| | || | | | | | | 
To----------------- |Fair |Fair Poor Poor Poor | бооа [Good | Fair | Poor |Good. 
Toledo | | | | | | 
| | | | | | | 
Тр----------------- |Уегу |Роог |Уегу |Уегу |Уегу [Good |Good |Very |Уегу |Good. 
Toledo | poor. poor. poor. | poor. | | | poor. | poor. | 
| | | | | | | | | 
џа». | | | | | | | | 
Udorthents | | | | | | | | | 
| | | | | | | | 
Wa----------------- | Poor |Poor | Fair 1Good | Poor 1Good [Good | Fair |боод |Good. 
Wabasha | | | | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


Soil name and | 
map symbol | 


Shallow | 
excavations | 


Dwellings 
without 


| Dwellings 
| with 


Small 
commercial 


| Local roads 
| and streets 
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See text for definitions of 
Absence of an entry means that the soil was not rated] 


| Lawns and 
| landseaping 


| | basements | basements | buildings | | 


| 
Ag---------------- | Зеуеге: | Зеуеге: 
Algansee | eutbanks сауе, | flooding, 
| wetness. | wetness. 
Bo---------------- [Severe | Severe: 
Bono | ponding. | ponding, 
| 1 shrink-swell. 
| | 
| | 
ChB-------------—- | Зеуеге: |Severe: 
Castalia | depth to rock,| large stones. 
| large stones. | 
| 
бо---------------- [Severe | Зеуеге: 
Colwood | cutbanks cave,| ponding. 
| ponding. | 
| | 
DeA--—------------- | Severe: |Зеуеге: 
Del Веу | wetness. | wetness. 
| | 
| 
DuB--------------- | Зеуеге |Moderate: 
Dunbridge | depth to roek.| shrink-swell, 
| | depth to rock. 
| | 
бп------ ---------- |Модегаће: Severe: 
Genesee | flooding. | flooding. 
бо--------------—- |Severe: Severe: 
Genesee Variant | depth to rock.| flooding. 
| 
| 
Gr---------------- | Зеуеге |Зеуеге: 
Glendora | cutbanks cave,| flooding, 
| wetness. wetness. 
HaA--------------- | Severe: Зеуеге: 
Haskins | wetness. wetness. 
| 
Hy---------------- | Зеуеге: Зеуеге: 
Hoytville | ponding. ponding, 
| shrink-swell. 
| 
| | 
KfA--------------- | Зеуеге: Severe: 
Kibbie | cutbanks cave,| wetness. 
| wetness. | 
| 
Le---------------- | Severe: Severe: 
Latty | ponding. | ponding, 
| shrink-swell. 
| | 
| 
Lf---------------- | Severe: |Severe: 
Lenawee | ponding. | ponding. 
| 
| | 
| | 
Mh---------------- | Severe: |Severe: 
Millsdale | depth to rock,| ponding, 
| ponding. | shrink-swell. 
| | 
| | 
MtB--------------- | Severe: | Moderate: 
Milton | depth to к. shrink-swell, 
| 
| 


depth to rock. 


flooding, 
wetness. 


ponding, 
shrink-swell. 


to rock, 


large stones. 


flooding, 
| depth to rock. 


|Зеуеге: 
flooding, 
| wetness. 
|Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


ponding, 
shrink-swell. 


Severe: 
ponding, 

depth to rock, 
shrink-swell. 


depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
flooding, 
wetness. 


Severe: 


ponding, 
shrink-swell. 


etness. 


= Ф 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 


ponding, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding. 


Severe: 
ponding, 
shrink-swell. 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
flooding. 


Severe: 
ponding, 
shrink-swell, 
low strength. 


Severe: 
| large stones. 


| 

Severe: 

| ponding, 
frost action. 


Severe: 
low strength, 
frost action. 


Moderate: 
depth to rock, 
frost action, 
shrink-swell. 


Severe: 
flooding. 


Severe: 
low strength, 
flooding. 


wetness, 
flooding. 
Severe: 
frost action. 
Severe: 

low strength, 
ponding, 
frost action. 


| 
| 
| 
| 
| 
| 
| 
| 
|$еуеге: 
| 
| 
| 
| 
| 
| 
| 


|Severe: 

| frost action. 
| 

Severe: 

| shrink-swell, 


| ponding, 
| low strength. 


|Severe: 

low strength, 

| ponding, 
frost action. 

| 

Severe: 


| low strength, 
| ponding, 
| frost action. 


| Severe: 

| low strength. 
| 
| 
| 


Moderate: 
flooding, 
wetness. 


Severe: 
too clayey, 
ponding. 


Severe: 
droughty. 


Severe: 
ponding. 


Moderate: 
wetness. 


Moderate: 
thin layer. 


Severe: 
flooding. 

Severe: 

flooding. 


Severe: 
wetness, 
flooding. 


Moderate: 
wetness. 


| 
i 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| ponding. 
| 
| 
|Модегаће: 
wetness. 


| Severe: 
| ponding, 
| too clayey. 


| 
| Severe: 

ponding. 
| 


| Зеуеге: 
ponding. 


|Moderate: 
thin layer. 
| 
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5011 пате апа 
map symbol 


To, 
Toledo 


џа». 
Udorthents 


Wa------------ — 


Wabasha 


cu cx m ја nea N. ET “lr sity tl SPEC RE 
Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
excavations | without | with | commercial | and streets | landscaping 
| basements | basements buildings | | 
Г ق‎ 
| | | 
Severe: Severe: |Severe: Severe: | Зеуеге: | Модегафе: 
wetness. | wetness. | wetness. wetness. | low strength. | wetness. 
| | 
Severe: Slight--------- |S1ight--------- Moderate: |Slight--------- |Moderate: 
cutbanks саме. | | | slope. | | droughty. 
| | | | 
| | | 
| | | | | 
Moderate: | Slight--------- |Moderate: |Модегађе: |Модегађе: [Slight. 
too clayey, | | wetness, | slope. | frost action. 
dense layer, shrink-swell. | | 
wetness. | | | | | 
$еуеге: | Зеуеге: | Зеуеге: | Severe: | Severe: |Модегађе: 
cutbanks cave,| wetness. wetness. wetness. | frost action. | wetness, 
wetness. | | | | droughty. 
| | | | 
Severe: | Severe: |Severe: | Severe: | Severe: |Moderate: 
wetness. | shrink-swell. wetness, | shrink-swell, | low strength, | slope. 
| shrink-swell. slope. | shrink-swell. | 
| | 
Severe: Severe: | Зеуеге: Severe: |Severe: | Severe: 
wetness. | flooding, flooding, flooding, | flooding, | flooding. 
wetness. | wetness. wetness. | frost action. | 
| | | 
Severe: Severe: | Зеуеге: Severe: | Severe: | Severe: 
ponding. ponding, | ponding, | ponding, | low strength, | ponding, 
| shrink-swell. | shrink-swell. shrink-swell. | ponding, | too clayey. 
| | frost action. | 
| | | 
| | | | 
| | | | | 
| | | 
Severe: Severe: | Severe: | Зеуеге: | Severe: | Severe: 
wetness. | flooding, | flooding, flooding, | low strength, | wetness, 
| wetness, | wetness, wetness, | wetness, | flooding, 
shrink-swell. | shrink-swell. | flooding. | too clayey. 
| | | 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| shrink-swell. 
| 


Soil survey 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 


not rated] 


| 
5011 пате апа | Septic tank | Sewage lagoon | Trench | Area Daily cover 
map symbol | absorption | areas | sanitary | sanitary for landfill 
| fields*® | | landfill | landfill | 
| | | | 
Ag----------------- | Severe: | Severe: | Severe: | Severe: Poor: 

Algansee | flooding, | seepage, | flooding, | flooding, | seepage, 
| wetness, | flooding, | seepage, | seepage, too sandy, 
| poor filter. | wetness. | wetness. | wetness. | wetness. 
| | 

Bo----------------- | Severe: 131186 6----------- | Severe: | Зеуеге: | Poor: 

Bono | peres slowly, | | too clayey, | ponding. too clayey, 
| ponding. | | ponding. | | ponding, 
| | | | hard to pack. 
| 

ChB---------------- | Severe: 1 Severe | Severe: | Severe: | Poor: 

Castalia | depth to rock, | seepage, | depth to rock, | depth to rock, | area reclaim, 
| large stones. | depth to rock, | seepage, | seepage. large stones. . 
| | large stones. | large stones. | 
| | | | 

бо----------------- | Severe: |Земеге: | Зеуеге: |Severe: |Роог: 

Colwood | ponding. | ponding. | ponding. | ponding. ponding, 
| | | | | thin layer. 
| | | | | 

DeA---------------- | Severe: |Moderate: | Severe: Severe: | Poor: 

Del Rey | wetness, | slope. | wetness, | wetness. too clayey, 
| peres slowly. | | too clayey. | hard to pack, 
| | | | wetness. 
| | | 

DuB---------------- | Severe: | Severe: | Severe: | Severe: Poor: 

Dunbridge | depth to rock. | seepage, | depth to rock, depth to rock, | area reclaim, 

| | depth to rock. | seepage. | seepage. small stones. 
| 
Gn-----------------— | Severe: | Severe: | Severe: | Severe: |Good. 

Genesee | flooding. | flooding. | flooding. flooding. | 

| | | | 
Go----------------- Severe: |Земеге: |Severe: Severe: |Роог: 

бепевее Уаг1апб flooding, | depth to rock, | flooding, | flooding, area reclaim. 

| depth to rock. | flooding. | depth to rock. | depth to rock. | 
| | | 
Gr--------~----~---- Severe: | Зеуеге: | Severe: Зеуеге: |Poor: 
Glendora | flooding, | seepage, | flooding, | flooding, seepage, 
| wetness, | flooding, | seepage, seepage, | too sandy, 
poor filter. | wetness. | wetness. | wetness. wetness. 
| | | | 
HaA-----—--------—--- | Severe: Moderate: | Severe: | Severe: | Poor: 
Haskins | wetness, | slope, | wetness, wetness. | too clayey, 
peres slowly. | seepage. | too clayey. | | hard to pack, 
| | | | wetness. 
| 
Hy----------------- Severe: |S1ight----------- | Зеуеге: Severe: |Роог: 

Hoytville | ponding, | | ponding, | ponding. | too clayey, 
| peres slowly. | | too clayey. | hard to pack, 
| | | | | ponding. 

XfA---------------- | Severe: | Severe | Severe: | Severe: | Poor: 

Kibbie | wetness. | wetness. | wetness, | wetness. | too sandy, 

| | too sandy. | wetness. 
| | 
Le--------- --------- | Severe: | Slight----------- | Severe: | Severe: | Poor: 

Latty peres slowly, | | too clayey, ponding. | too clayey, 
| ponding. | | ponding. | ponding, 
| | | | | hard to pack. 

Lf----------------- | Severe: | Severe | Severe: Severe: | Poor: 

Lenawee | ponding, | ponding. | ponding. | ponding. 

| | | 
| | | 


| регез slowly. 
| 


See footnote at end of table. 


| ponding. 
| 
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TABLE 12.--SANITARY FPFACILITIES--Continued 


Soil name and | Septic tank 


map symbol | absorption 
fields* 
| 
Mamaia ---------|Severe: 
Millsdale | depth to rock, 
| ponding, 
| percs slowly. 
MtB----------------- [Severe 
Milton | depth to rock, 
| peres slowly. 
NpA------------- ---- | Severe: 
Nappanee | wetness, 
| peres slowly. 
| 
ОаВв----------------- | Зеуеге: 
Oakville | poor filter. 
| 
Pt**, | 
Pits | 
R&B---------- ---2----|Severe: 
Rawson | wetness, 
| peres slowly. 
| 
Rit A те пе tt ne | Зеуеге: 
Rimer | wetness, 
| peres slowly. 
| 
8002---------------- |Severe: 
St. Clair | wetness, 
| percs slowly. 
Sh------------------ | Severe: 
Shoals | flooding, 
| wetness. 
To, Tp-------------- | Severe: 
Toledo | ponding, 
| peres slowly. 
| 
Ud**, | 
Udorthents | 
| 
Wa------------------|Severe: 
Wabasha | flooding, 
х | wetness, 


| регсз slowly. 
| 


| Sewage lago 
areas 


Severe: 
depth to 
ponding. 


roc 


Severe: 
depth to 


Moderate: 
seepage, 
slope. 


Severe: 
seepage, 
wetness. 


vere: 
lope. 


а 
uc 


Severe: 
flooding, 
wetness. 


Severe: 
ponding. 


Severe: 
flooding, 
wetness. 


on 


к, 


| Trench 
| sanitary 
| landfill 


Severe: 

depth to rock, 
ponding, 

too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 
seepage, 
too sandy. 


vere: 
oo clayey. 


cto 


wetness, 
too clayey. 


vere: 
oo clayey. 


ao 


Severe: 
flooding, 
wetness. 


Severe: 


ponding, 
too clayey. 


Severe: 
flooding, 
wetness, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
г 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| too clayey. 


| Area 
| sanitary 
| landfill 


Severe: 
depth to rock, 
ponding. 


Severe: 
depth to rock. 


Severe: 
wetness. 


Moderate: 
wetness. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Зеуеге: 

| seepage, 
| wetness. 
| 
WEE 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


wetness, 
slope. 


Severe: 
flooding, 
wetness. 


Severe: 
ponding. 


Severe: 
flooding, 
wetness. 


Soil survey 


| Daily cover 
for landfill 


|Poor: 

too clayey, 

| area reclaim, 
| hard to pack. 


Poor: 
| area reclain, 
| too clayey. 


Poor: 

| too clayey, 

| hard to pack, 
wetness. 

| 

Poor: 


| too sandy, 
| seepage. 

| 
| 
|Poor: 


too clayey, 
hard to pack. 


too clayey, 
hard to pack, 
wetness. 


too clayey, 
hard to pack. 


too clayey, 
hard to pack, 
ponding. 


too clayey, 
hard to pack, 
wetness. 


* The Ottawa County Health Department has guidelines and regulations on installing septic tank absorption 


fields. 


** See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," "poor," "probable," and "improbable." Absence of an entry indicates that the soil was 


not rated] 


— س — 


T MEN = MEE C 
Soil name and | Roadfill | Запа 1 Gravel | Topsoil 
map symbol | | | 
| | | | 
|| | 
| | | | 
Ag----~-~----------- |Fair: | Probable---------- | Improbable: Poor: 
Algansee | wetness. | | too sandy. | too sandy. 
| | 
Bo-------------------- | Poor: | Improbable: | Inprobable: Poor: 
Bono | 1ow strength, | excess fines. | excess fines. wetness, 
| wetness, | | | too clayey. 
| shrink-swell. | | 
ChB--------------- -—--|Poor: | Improbable: | Improbable: Poor: 
Castalia | area reclaim, | excess fines, | excess fines, small stones. 
| large stones. | large stones. | large stones. 
| | 
Co-------------------- | Poor: | Improbable: | Improbable: Poor: 
Colwood || wetness. | excess fines. | excess fines. wetness. 
| | 
DeA------------------- | Poor: | Inprobable: | Improbable: Poor: 
Del Rey | low strength. | excess fines. | excess fines. | thin layer. 
| | 
DuB---------------- | Poor: | Improbable: | Improbable: | Poor: 
Dunbridge | area reclaim. | excess fines. | excess fines. small stones. 
| | 
Gn-------------------- | Poor: | Improbable: | Improbable: Good. 
Genesee | 1ow strength. | excess fines. | excess fines. 
| | | 
Go-------------------- | Poor: | Inprobable: | Improbable: Fair 
| | 
| | 
| | 
| | 
|| 


| area reclaim, 
| low strength. 


excess fines. 


excess fines. 


area reclaim, 
large stones, 
thin layer. 


| 
| 
| 
| 
| 
| 
| 
| 
@г-------------------- | Poor: Probable---------- | Inprobable: | Poor: 
Glendora | wetness. | too sandy. | wetness. 
| | | 
HaA------------------- | Poor Improbable: | Improbable: | Fair 
Haskins | low strength. | excess fines. | excess fines. | small stones, 
| | | thin layer. 
| : 
Ну-------------------- | Poor: | Improbable: | Improbable: | Poor: 
Hoytville | low strength, excess fines. | excess fines. | wetness. 
| wetness, | | 
| shrink-swell. | | 
KfA-------—--—--------- Pair: | Improbable: | Improbable: |боод. 
Kibbie | wetness. | excess fines. | excess fines. | 
| | | | 
Lo-------------------- | Poor: Improbable: | Improbable: | Poor: 

Latty | 1ow strength, excess fines. | excess fines. | wetness, 
wetness, | | too clayey. 
shrink-swell. | | 

| | | | 
Lf-------------------- | Poor: Improbable: !Improbable: |Poor: 

Lenawee | low strength, | excess fines. | excess fines. | thin layer, 
wetness. | | | wetness. 

| | 
Mh---------------- ----|Poor: | Improbable: | Improbable: | Poor: 
Millsdale | low strength, | excess fines. | excess fines. | wetness, 
area reclaim, | | | thin layer. 
| wetness. | | | 
| | | 
MtB------------------- | Poor: | improbable: | Improbable: | Poor: 
Milton area reclaim, | excess fines. | excess fines. | thin layer. 
| low strength. | | | 
| | 
NpA------------------- | Poor | Improbable: | Improbable: | Poor: 

Nappanee low strength. | excess fines. | excess fines. | thin layer. 

| | | 
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5041 name апа 
map symbol 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 
| 


| Запа 
| 
| 


| бгауе1 
| 
| 


Soil survey 


"x -— AMNES SCC (MN ee I ee 


| Topsoil 
| 


| 
ee ОСИ ВЕНЕРА коса ам лү јао Јоко а и ово 


St. Clair 


ца. 
Udorthents 


Wabasha 


| low strength. 
| low strength. 


| Poor: 
| 1ow strength, 
| shrink-swell. 


Fair: 
| wetness. 


| 
Poor: 
| low strength, 
| wetness, 
| shrink-swell. 


| 

Роог: 

| low strength, 
wetness, 

| shrink-swell. 


* See description of the map unit 


for 


= odii 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


---|Improbable: 


too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


composition and behavior characteristics of 


Poor: 
too sandy. 


Fair: 

small stones, 
thin layer. 
Fair: 


too sandy, 
small stones, 
thin layer. 


thin layer. 
Good.. 


Poor: 
too clayey, 
wetness. 


Poor: 
too clayey, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Роо 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


the map unit. 


Ottawa County, Ohio 95 


TABLE 14.——WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated] 


hard to pack. 


limitations for-- Features affecting-- 
Soil name and | Pond Embankments , Aquifer-fed 
map symbol reservoir dikes, and excavated | Drainage | Irrigation | Grassed 
| areas | 1еуеев опаз | і waterways 
| | | | 
Ag---------------- | Severe: Severe: Severe: | Flooding, |Wetness, |Wetness, 
Algansee seepage. seepage, cutbanks cave.| cutbanks cave.| droughty, | droughty. 
piping, | | fast intake. | 
wetness. | | | 
Bo---------------- ISlight--------- Severe: | Severe: |Peres slowly,  [Ponding, (Wetness, 
Bono hard to pack, slow refill. | ponding. | slow intake, | percs slowly. 
| | ponding. | | | percs slowly. | 
| | | 
ChB--------------- | Зеуеге: | Зеуеге: | Severe: [Deep бо water ILarge stones, |Large stones, 
Castalia seepage. seepage, no water. | | droughty, | droughty, 
| piping, | | | depth to госк.| depth to rock. 
large stones. | | | | 
| | | 
Qo---------------- Moderate: Severe: | Severe: | Ponding, | Ponding----- ---|Wetness, 
Colwood seepage. | piping, | cutbanks cave.| frost action. | | erodes easily. 
ponding. | | | | 
| | 
DeA--------------- Slight--------- | Зеуеге: | Severe: |Регсв slowly, |Wetness, |Wetness, 
Del Rey | | wetness. | slow refill. | frost action. | percs slowly. | erodes easily, 
| | | | | peres slowly. 
| | | 
DuB--------------- Severe: | Severe: | Severe: [Deep to water [Depth to rock, |Large stones, 
Dunbridge seepage. | piping. | no water. | | slope. | depth to rock. 
| | | 
On---------------- Moderate: | Moderate: | Severe: |Реер to water {Erodes easily, |Егодез easily. 
Genesee seepage. | piping. | no water. | | flooding. | 
| 
Go---------------- \Moderate: |Severe: | Severe: [Deep to water |Depth to rock, |Erodes easily, 
Genesee Variant | seepage, | thin layer. | no water. | | erodes easily, | depth to rock. 
depth to POE | | | flooding. | 
аг--------——------ | Severe: | Severe: | Severe: | Flooding, |Wetness, Wetness, 
Glendora | seepage. | seepage, | cutbanks cave.| cutbanks cave.| droughty, | droughty. 
| piping, | | | fast intake. | 
| | wetness. | | | | 
| 
НаА--------------- IModerate: |Moderate: | Severe: |Регсв slowly, Wetness, Wetness, 
Haskins seepage. | hard to pack, | no water. | frost action. | percs slowly. | erodes easily, 
| | wetness. | | | | rooting depth. 
Hy---------------- | Slight----~----- | Зеуеге; | Severe: |Ponding, Ponding, |Wetness, 
Hoytville | | ponding. | по water. | frost action. | percs slowly. rooting depth. 
| 
КГА--------------- | Moderate: | Severe: | Зеуеге: [Frost action, |Мефпезв-------- |Wetness, 
Kibbie | seepage. | piping, | cutbanks cave.| cutbanks cave. | | erodes easily. 
| | wetness. || | 
| | | | | 
Le---------------- | Slight--------- | Зеуеге | Severe: | Ponding, Ponding, |Wetness, 
Latty | | hard to pack, | no water. percs slowly. slow intake, | peres slowly. 
| | ponding. | | percs slowly. | 
Lf---------------- | Moderate: | Severe: | Зеуеге: | Ponding, Ponding-------- |Wetness. 
Lenawee | seepage. | piping, | slow refill. | frost action. | | 
| ponding. | | | | 
| | | | | | 
Mh---------------- | Moderate: |Severe: | Severe: Depth to rock, |Ponding, |Wetness, 
Millsdale | depth to rock.| ponding. | no water. frost action, | depth to rock.| depth to rock. 
| | | ponding. | | 
| | | 
MtB--------------- | Moderate: | Зеуеге: | Severe: Deep to water |Depth to rock, |Егодез easily, 
Milton | seepage, | thin layer. | no water. | | slope, | depth to rock. 
| depth to rock, | | | erodes easily.| 
| slope. | | | | | 
| 1 | | | 
NpA--------------- |S1ight--------- | Moderate: ISevere: |Peres slowly---|Wetness, lWetness, 
Nappanee wetness, | no water. | peres slowly. | erodes easily. 
| | | 
|| | | 
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Soil name апа | 
map symbol | 


reservoir 


TABLE 14.~-WATER MANAGEMENT--Continued 


Limitations for-- Features affectlng-- 
Pond | Émbankments, Aquifer-fed 1 


| dikes, and 


excavated 


| Drainage 


Soil survey 


| Irrigation | Grassed 


| areas | 1еуеез | ponds | | | waterways 


| 
Оав--------------- | 
Oakville | 


| 
Pt*. | 


| 
RàB--------------- | 
Rawson | 


| 
RmA--------------- | 
Rimer | 


Clair | 


| 
ИННА | 
Shoals | 


| 
To---------------- 


St. 


Toledo 


Ud*. 
Udorthents 


Wa---------------- | 
Wabasha | 
| 


Severe: 
seepage. 


Moderate: 
seepage, 
slope. 

Severe: 
seepage. 


Severe: 
slope. 


Moderate: 
seepage. 


Slight--------- 


Slight--------- 


Severe: 
piping, 
seepage. 


Moderate: 

hard to pack, 
wetness. 
Severe: 

hard to pack. 


Moderate: 
hard to pack, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 

| wetness, 

| piping. 

| Зеуеге: 

| ponding, 

| hard to pack. 


| Зеуеге: 
ponding. 


| Severe: 
| wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
no water, 


Severe: 
no water. 


Severe: 
no water. 


Moderate: 
slow refill. 


Severe: 
no water. 


Severe: 
no water. 


slow refill. 


Deep to water 


Percs slowly, 
slope. 


Percs slowly, 
frost action. 


Peres slowly, 
slope. 


frost action. 


Ponding, 
percs slowly, 
frost action. 


Ponding, 
percs slowly, 
frost action. 


Percs slowly, 
flooding, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
is 
| 
| 
E ooding, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| frost action. 


Fast intake, 
droughty, 
soil blowing. 


Droughty. 


Wetness, Percs slowly. 


е 
peres slowly. 


Wetness, 
droughty, 
peres slowly. 


Wetness, 
droughty, 
fast intake. 


Wetness, 
percs slowly, 
rooting depth. 


Slope, 
erodes easily, 
rooting depth. 


Wetness, Wetness, 
erodes easily,l erodes easily. 
flooding. 

Ponding, Wetness, 


e 
slow intake. peres slowly. 


Wetness, 


Ponding, e 
peres slowly. 


slow intake, 
регсз slowly» 


Wetness, 
slow intake, 
peres slowly. 


Wetness, 
percs slowly. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Ottawa County, Ohio 97 


TABLE 15.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


|| | Classification  [Frag- | Percentage passing | 
Soil name and [Depth] USDA texture | Iments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO |>3 | T | limit | ticity 
| | | | [їпсһев ^ | 10 | 40 | 200 | | index 
in Pot Pet 
| | | | | | | | | 7 | 
Ag--------------- | 0-14|Fine sand-------- ISM, SP-SM ]A-2-5,A-3| 0 | 100 | 100 150-70 | 5-15 | --- | NP 
Algansee |14-60|Stratified fine |SM, SP-SM |A-3, | о 1 100 | 100 150-70 | 5-15 | --- | NP 
| | sand to loam. | A-2-l | | | | | | | 
Bo--------------- | 0-148|S811ty clay-------|CH, CL A-7 | 0 | 100 198-100195-100|80-95 | 40-60 | 20-35 
Bono [14-45|Silty clay, clay, ICH, CL [А-7 | 0 | 100 |98-100]95-100190-100] 40-66 | 26-44 
| silty clay loam. | | | | | | | | | 
|45-60|Clay, silty clay |CH, CL [А-7, A-6 | 0 | 100 |98-100195-100190-1001 35-60 | 20-40 
| | loam, silty | | | | | | | 
| че | | О ЖЕ И ТИ | 
ChB-------------- | 0-7 |Very stony fine |5М |A-2,A-1-B|10-25 |65-75 |50-70 130-55 |15-35 | <35 | МР-8 
Castalia | { sandy loam. | | | | | | | | 
| 7-20|Уеру channery IML, GM, lA-4, A-2,|10-50 [45-80 |25-70 [15-65 |10-60 | «35 | NP-8 
| loam, extremely | GP-GM, | A-1 | | | | | | | 
| | сћаплегу sandy | SP-SM | | | | | | | | 
| loam, channery | | | | | | | | | 
1 | silt loam. | | | | | | | | | 
|20-27|Very channery IGM, ML, SM|A-4, A-2,|]30-80 |50-85 | 40-80 |30-70 |15-55 | <35 | NP-8 
| | loam, extremely | | A-1 | | | | | 1 | 
| flaggy loamy | | | | | | | | 
| | запа. | | | | | | | | | 
| 27  |Unweathered | -—— --- [=== | ا‎ О | — | د‎ 
| | bedrock. | | | | | | | | | 
Со--------------- | 0-11|Loam------------- |ML, CL, lA-4, A-6 | 0 | 100 | 100 185- 100160-90 | 15-35 | 2-12 
Colwood | | | CL-ML | | | | | | 
|11-30|Гоам, sandy ICL, CL-ML |A-6, A-4 | 0 | 100 | 100 pe 100150-90 | 20-40 | 6-20 
| loam, silt loam. | | | | | | 
|30-60|Stratified silty |SM, ML 14-2, A-4 | 0 | 100 |95- 100170-100130-80 | «35 | NP=10 
| | clay loam to | | | | | | | 
| | fine sand. | | | | | | | 
| | | | | | | | | | | 
DeA-------------- | 0-9 [Silt loam-------- | CL lA-6, А-Т | 0 195-100195-100190-100170-95 | 25-45 | 10-25 
Del Rey | 9-45|5116су clay loam, ICH, CL |А-7 | o |95–100195-100190-100185-95 | 40-55 | 20-30 
| silty clay. | | | | | | | 
145-601S11t loam, silty ICL А-6, A-7 | 0  195-100|95-100[90-100170-95 | 30-45 | 10-25 
LL SN NE QU DAE UM NAE AL | 
DuB-------------- | 0-9 |Fine sandy loam SM, ML, lA-4, А-2 | 0-5 190-100|75-100]50-85 130-55 | <25 | 2-7 
Dunbridge | | | SM-S3C, | | | | | | | | 
| | CL-ML | | | | | | || 
| 9-34]Loam, clay loam, ISM, SC, 1А-2, А-4,| 0-20 175-95 |50-95 135-90 120-75 | 15-35 | 2-18 
| | gravelly sandy ML, CL | A-6 | | | | | | 
| loam. | | | | | | | | | 
| 34 |Unweathered --- | --- l =-=- | د | س‎ | --- |--- | -- | -- 
| | bedrock. | | | | | | | | | 
| | | | | | | | | | 
Gn-----------—---- | 0-7 15115 loam-------- IML, CL [А-4, A-6 | 0 | 100 100 190-100|75-90 | 26-40 | 3-15 
Genesee | 7-321811t loam, loam ML, CL 14-4, A-6 | 0 | 100 | 100 190-100175-90 | 26-40 | 3-15 
132-60| Stratified sandy |ML, CL, [А-%, 4-6 | 0 190-100|85-100|60-90 |50-90 | 20-35 | 3-15 
| | loam to silt CL-ML | | | | | | | 
| | loam. 1 | | | | | | | | 
| | | | | | | | | 
—— | 0-8 |Loam------------- IML, CL, [A-4, A-6 | о | 100 | 100 185-95 [60-75 | 20-35 | 3-15 
Genesee Variant | [ CL-ML | | | | | | | 
| а о loam, loam  |ML, CL, кы; A-6 | 0-5 [95300] 22000) 85:100 а-аа | 20-35 | 3-1 
| CL-ML 
|18-30|Silty clay loam, |CL, ML |A-6, А-Т | 0-20 |90-100185-100180-95 [65-90 | 35-45 | 11-20 
| clay loam. | | | | | | | | 
| 30 |Unweathered | --- | — [=== | --- سد | س | --| --- | س‎ 
| | bedrock. | | | | | | | | 
| | | | | | | | | | 


98 Soil survey 
TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
T Classification TFrag— Percentage passing 
Soil name and  |Deptn| USDA texture | Iments | sieve number-- [Liquid | Pias- 
map symbol | | Unified | AASHTO |> 3 | 1 | limit | ticity 
| | | |1пећев | | 10 | 40 | 200 | | index 
in Pct Pet 
| | | | | | | | | | | 
Gp----—---------- | 0-7 |Loamy fine sand |SP-SM, SM |А-3, А-2,| 0-5 195-100190-100145-95 | 5-40 | «20 | NP-4 
Glendora | | | | A-4,, А-1| | | | | | 
| T-60|Stratified sand ISP, SM, lA-3, | 0-5 195-100190-100145-85 | 0-35 | —- | NP 
| | to loamy fine | SP-SM | А-2-%, | | | | | | | 
NM К потеет 
HaA------—--—----- | 7 |Loam------------- [CL-ML, OL |A-H, A-6 | 0 [95-100185-100|70-100|55-90 | 25-40 | 5-20 
Haskins 17 z^ апау clay loam, ISC, CL lA-6, А-4, 0 185-100]70-100(55-85 [30-65 | 20-40 | 7-20 
| | clay loam, | | A-2 | | | | | | | 
| | gravelly sandy | | | | | | | | | 
| | clay loam. | | | | | | | | 
134-60|Clay, silty clay,lCH, CL lA-7, A-6 | 0 | 100 185-100180-100170-95 | 35-65 | 15-40 
| | silty clay aa | | | | | | | | 
Ну--------------- | 0-7 |Siity clay loam {CL |A-7 | 0-5 | 100 190-100180-100170-100] 40-50 | 22-30 
Hoytville | 7-46 С1ау, silty clay ICH, CL, MH|A-7 | 0-5 | 100 185-100180-100175-100| 42-66 | 22-40 
146-601С1ау, silty clay ICH, CL, MH|A-7 | 0-5 | 100 |185-100180-100|75-100| 40-62 | 22-40 
жо NM NE и ас MN MN 
KfÜeddumcumeeueee | 0-9 |Fine sandy loam ISM, ML, |A-4 | O | 100 | 100 175-95 [40-60 | 18-25 | 2-7 
Kibbie SM-SC, | | | | | | | | 
| | CL-ML | | | | | | | 
| 9- dg loam, silty ICL, CL-ML,|A-H, А-6,| 0  190-100[85-100180-100|35-90 | 25-45 | 6-25 
| clay loam, loam.| se, SM-S6| A-7 | | | | | | 
|37-60|Stratified silty IML, SM, |A<4, A-2 | 0 | 100 195-100170-95 |30-80 | «30 | NP=10 
| | clay loam to | SC, CL | || | | | || 
| | fine sand. | | | | | | | | 
Le--------------- | 0-9 [Silty elay------- ICH, MH |A-7 | в | 100 | 100 190-100185-100| 50-75 | 20-40 
Latty | 9-45|С1ау, silty clay ICH А-7 Го | 100 | 100 1[90-100185-100| 50-70 | 25-45 
ве inde silty clay |" [А-7 | 0 | 100 | 100 KE сан 50-70 | 25-45 
Lf--------------- | 0-9 [Silty clay loam ICL lA-6, A-7 | o | 100 195-100190-100150-95 | 25-45 | 11-22 
Lenawee | 9-491311$у clay loam, ICL, CH A-T | о | 100 195-100190-100180-95 | 40-55 20-30 
| | silty сјау. | | | | | 
{49-60|Si1lt loam, silty ICL, CL-ML |A-6, А-4,| 0 | 100 195-100195-100185-95 | 25-45 | 6-22 
| | elay loam, clay | | A-7 | | | | | | | 
NEM кеј | WE NM ЧО ا‎ | 
- | 0-10|]S11ty clay loam | A-6, A-7 | 0 190-100180-100175-100160-95 | 32-50 12-25 
Millsdale |10-29]01ау, silty clay ICH, CL [А-7 | 0-5 ]185-100180-100|75-100|60-95 | 40-60 | 20-35 
| loam, clay loam.| | | | | | | 
| 29 |Unweathered | --- | --- [=== | س‎ | --- | --- | --- | --- | --- 
Ж, а IN UN MN и e 
MtB-------------- | 0-6 [341% ioam-------- |ML, CL la-h, A-6 | 0 195-100190-100185-100170-95 | 26-36 4-12 
Milton | 6-36|Si11ty clay loam, ICL lA-6, A-7 | © 195-100180-100175-100170-95 | 32-48 | 12-28 
| | clay loam, silty] | | | | | | | | 
| | слау. | | | | | | | | 
| 36 [Unweathered | --- | --- [=== | س | س | س | س | س‎ | --- 
| | bedrock. | | | | | | | | | 
МрА-------------- | 0-8 ISilty clay loam [CL [А-7 | 0-5 195-100195-100185-100170-95 | 40-50 | 20-25 
Nappanee | 8-34|S11ty clay, clay ICH A-7 | 0-5 1[95-100195-100185-100170-95 | 50-70 | 25-45 
|34-60|Si1ty clay, clay,|CL, CH [А-7 | 0-5 [95-100[95-100|85-100|70-95 | 40-60 | 20-35 
ола MEM мшш 
OaB-------------- | 0-4 |Fine sand-------- ISM, SP, А-2, A-3 | | 100 | 100 [50-85 | 0-35 | --- | NP 
Oaxville | | | SP-SM | | | | | | | | 
| 4-60| пе sand, sand, |SM, SP, A-2, A-3 | 0 | 100 195-100165-95 | 0-25 | --- | NP 
| | loamy fine sand.| SP-SM | | | | | | | 
| | | | | | | | | | 
Pt". | | | | | | | | | | 
ои || | MENE ИИ ЖИ eee: | 
ВаВ-------------- | 0-10|]Loam------------- [CL,CL-ML A-4, A-6 | 0 190-100 180-100 |65-100[50-100| 25-40 | 4-16 
Rawson 110-23|С]ау loam, sandy 150, CL JA-4, A-6,] 0 165-100|55-95 |45-90 125-75 | 20-40 | 7-20 
| | clay loam, | A-2-4, | | | | | | 
| | gravelly loam. A-2-6 | | | | | 
123-60] С1ау, silty В cL A-7, A-6 | 0 190- 100185- 100185-100175-95 | 35-65 | 15-40 
| | silty clay = | | | | | | | 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| Classification IFrag- Percentage passing T T 
Soil name and  |Depth| USDA texture | [ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | || T | limit | ticity 
| 1 | linches| 4 | 10 | 40 | 200 | | index 
п | | | | = | | | | Est 
RmA-------------- | 0-14|Loamy fine sand |SM ЇА-2, Ach | 0 | 100 195- 100175-85 130-45 | --- | NP 
В1шег 114-26 |1оату fine sand, |SM, SC, |A-2, A-4 | 0 | 100 [95-100165-80 |30-45 | <30 | NP-10 
sandy loam. | sM-SC | | | | | | | 
l26-37|S811ty clay------- ICH, MH, ei | 0 | 100 а FE 100|80- EH 45-70 | 20-35 
CL, ML 
37-60|Stratified loam |CL, ML, [А-6, А-7,1 Q | 100 190- 100180- 100|65-95 | 25-60 | 5-30 
| | to silty clay. | МН, CH | Ah | | | | | | | 
SbCc2------------- | 0-7 |Silty clay loam ICL |A-h, A-6 | 0-5 195-100190-100180-100160-95 | 27-37 | 9-16 
St. Clair 7-23|Clay, silty clay |CH, MH [А-7 | 0-5 195-100190-100175-100165-95 | 50-70 | 21-41 
22-60 Lay silty clay ET n | 0-5 [92100 | 90-100 а в | 50-60 | 29-34 
Sh--------------- | 0-101811t loam-------- ICL, CL-ML |A-4, A-6 | 0 | 100 | 100 190-100165-90 | 20-35 | 6-15 
Shoals 10-47|Silt loam, clay |CL, CL-ML |A-4, A-6 | 0 | 100 | 100 190-100|75-85 | 25-40 | 5-15 
| loam, silty clayl | | | | | | 
| | Loam. | | | | | | | | | 
|47-60|Stratified silty IMU, OL, | А-В | 0-3 190-100185-100160-80 150-70 | <30 | 4-10 
| | elay loam to | CL-ML | | | | | | | 
ME со нон. | NE WE ЖО ШО ا‎ | 
То--------------- | 0-7 |Silty elay------- ICH, MH, [А-7 | o | 100 100 190-100|80-100| 50-65 | 18-32 
Toledo | | | cL, ML | | | | | | | 
| 7-48|Silty clay, clay ICH, CL [А-7 | 0 | 100 100 [95-100|80-100| 40-65 | 18-36 
48-60|Silty clay, clay,lCH, CL EEN | 0 | 100 100 195-100180-1001] 40-65 | 18-36 
| | silty clay pene | | | | | | | 
Tp--------------- 0-6 |Silty clay------- |cH, MH,  |A-7 | о | 100 | 100 |95-100|90-100| 45-60 | 18-32 
Toledo | | ML, CL | | | | | 
| 6-411511%у clay, clay ICH, CL [А-7 | o | 100 100 195-100180-100| 40-60 | 18-32 
180| EE clay, clay e CL pens A-6 | 0 | 100 100 | aaa 35-60 | 16-32 
па. | | | | | | | | | | 
Udorthents | | | | | | | | | | | 
Wa--------------- و‎ |Silty clay------- ICL, CH |A-7 | 0 | 100 100 195-100|185-100| 40-60 | 25-35 
Wabasha | 9-5015116у clay, clay ICH, CL [А-7 | 0 | 100 | 100 |[90-100|80-100] 45-65 | 22-35 
|50-60|Silty clay, clay,lCH, CL |A-7 | 0 | 100 100 190-100180-100| 40-65 | 18-35 
| | silty clay loam.| | | | | | | | 


асаа 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Soil survey 


d] 


Entries under "Erosion factors--T" apply to the entire 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


100 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


[The symbol < means less than; > means more than. 
profile. 


Absence of. an entry indicates that data were not available or were not estimate 


ou 
чо 
яр |ы + © мо со m = са bal Д T o «m МА Da = m 
Bp io t П | 1 1 1 1 1 ! Ц | [ [ 1 1 І 
ше | = = са m сч e a = Џ = са сч со са т = 
о 
| > 
Чор 
бооч з 
почо = = e A ~ са uN uN N uN = са = ~ © хо 
c fcd f£ 
= Фо 
gu 
ою E iN n N us m сч их = un = i^ и и = = = 
о 
2 اډ‎ a اما‎ a аа 
оо =~ осоо Noo AMM MMM сер фы МММ ке mem 002000 omm OO DDO ANNI BE! 
£d ча NNN HHH сео FFF HMI сата моют ча mmm ANN мото CONO NA MME со | 
[ej м ee eee eae eee eee • • | oe 8 • • • | oe se e во ene eee see sel oe] 
оо оро ооф ооо ооо OO| ооо ооо оо ооо ооо ооо оро ооо осор oo! 
с EET gd! cd ү PII ү па и IT CHIE CEE үтү ttt LIE «коза 
гі • 1 @ tt tlt 01190 ¢ и. таз ЕЕ а КЕР EFEFEF FEEL FIT TIT чк 
aed 11 II ped ТЕТ 114 II b rg ng 11 LI b rg tte tid 111 tio 
od Vi tH gd; FEY EE vad tir PELI LE d! Е TEY dA) ЕЕ 
= 4 Pe Hg bib thet 51714 1211 ТТТ па їл үт tit түт LEU pat 
DD A3 11 tre tie 101 (oo ит тот to pit 13-3 ' ! 1 оо Фі 1o! 
(a it aig tte 1201 | دډ‎ > ПИ. їр! ۱) > pid tid "11 ppt pit 1 
= Ф 11 ти tre 131 ' UI Peal IS 1 [ id rit бб alt 16 + 
ap | l Yoga tel tae (ao til тами! тк књ! UNI (IL ыш, И Pool 
чо || зая tie 10! 1 oo tid ito! 1o gag 111 GGG oo) og) 19! 
о SS MON ЕЕ Sos #353 BEE KEDI хо www zzz 0600 DUE "OUI xU! 
= оо чач ооо ooo ооо ооо ооо! со dadd ооо dadd 929 Оља | eo) 
n ада ENT AAA AEA Aas AHAA даж! He DD AAA mum SS ami =. | 
с 
о me maa starsat coast maa оосо oray осососо ost mms mor mma оосо DOF MT са го 
== oe see ees eee ee o . ә ое a e o a а о... ое m „э э * ee ee e e 
AP El rt гоо 000000 rom FOOD  t—-t—- | FDO  t-t-t- | Fo FEO гє REO REO mmo nol вы! 
оо it plod tid гта (it 111 Itl | па! b Utt pid br g LI I (ty (to LI 
та OO AAT FATT AAT ми HH) eat SOOO | OO чач HHT OOF НАЗ ФАЗ чч | ANI 
Ф e e a a e .. ® * e on ә ee . > eee eee . + a e eee ә о а eee eo e o . e oe 
D мл OVW FEE WOR Sar \О\О Wor мом юм IMINO WOM NINE WO мон OO nar 
Ф wm MIN AMA том SON wo aud FNM ed MOM oan CONN FMN NON Ww moo 
= OQ яз HHO NNN quoad mm NAN NNA Ча NAA NAA NNN eieiei NNN аа Nada 
ня Каб хо .. > eee eee . . о e e o ee eee eee eee ove оь о e e » e 
G Ф riled оо ooo ooo ооо ooo oo! ooo ooo! оо ооо ооо ооо ooo ooo oo! ос! 
apo VIL 8 t3) Qed ttt tte thet tot tort ЮЕ ett күү tte tip 4a 08 / 0000 ata 
ч бл WIN оосо NMA O™=N NAH фот омо Qr-ml FN ONO Ocio ФЕЯ HNO cx ANI ON | 
d z QAH] OO NHO роо мчч NAO == Nad Neto OO AHO AAO === HOO ie == ad 
> ` e С eee ee. e» see . e. o eee a eee eee .. eee НЕЕ . о . 
< о оо ооо ооо ооо ooo oo ооо ооо оо ооо ооо ооо ооо OOO оо оо 
m 
Я 
— о ооо ONA oo ооо ооо oo oon ооф NA Ow ow ом 
=ч Юю > ON ON ооо a э а ee oè .. LL I LI oo * е м . e ө ® @ * Ae? * э > . e ee 
a оо м. NNN NNN NOO ODL мая NANI WNN Dos NOO NAN ooo WOO NOt wol 
Ed мо foo Е 9106 ! а 1» а а tar thet Pre tio tat ее ate курп о л 10111 
o Я ^^ cvv OOO OOM мо COT ww Www! Оф мом NNW WWW WDD ONN ос | ом 
Е H М eee зов "оо ee C eee oe Е го о... OOV ео . o m 
o WWW ооо о. NA ooo ooo мо оо оо. ooo . ooo oo oo 
Ф оо о о о 
p 
OW MNO шоо COM ошо oo ooo ooo ош моо COM De ошо MOO oo oo 
INO FINO MAT OO NOR ме ALAN мох мо 5-00 мою OO NVO INE Mt am 
Qo p . 5 Ode +» ` э» eee . ee . ee D .. 5 cee REM owe .. . e ee 
OMA BE == <= === === === cuj === ===! cu === === oe === eund eil daa! 
дч шоо 11 tbr CLE tat 31070 tbr pat и ва! tue TINI ко CJE LES LIE LIG по ври 
Ose мо eg ооо MOO ооо ши; ооо OWN! We ono NOG ооо оши обоо Gol ом! 
#000 os AMS ммм AMA marin coc MAM СМ Mo MFO са zs MMT FAN Ms ec 
© . ese eee .. а ©, o m se e .. oe eae DC «ee еә а eo a . . 
== Ads AAA === === == === === == ried === === cue === == == 
оо IANO оосо WINN км NO t-t-O nno WO Оши омо оло соо MIND ALN ~o 
> + === лима === amet atm ami aad Awa 1 ad чом FAN NMA NLS Mag ma l мил T 
a ој 1I1 gtr 9 UN tet о «а 05 081 1010 и вз =) tt 79770 TIO ULD lb tree vour ets 
= P OO COM осо NOHO ул ODM lL OOO со! оо мош ~Ош NON Ou єс FMI ru d 
о TIM nca = = MN = === == Oo mmm asm = то мон am = са 
a жо io Ot- moo и О = чо со о то wo го по со ос мо 
> AO ATO ENN чмо са Сс mmo Dum mo емо от Amo AsO сат HN от 
£g B ZE и ЕД qo dowd due да У doe GET God dk dol tig; ДЕ qwe 
Ф НЕ от OF ого очное оси ODM оо Ooom om OFT ого ос~ оси OAH CON омот 
a = == сч = са = m = bal = са = = e 
I 1 і Ц 1 1 1 1 1 1 І 1 і 1 Ц 1 
1 1 1 1 П 1 Ц 12 Ц 1 1 Ц 1 1 Ц Ц 
a t 1 Ц t 1 1 П 1s t 1 1 [| 1 1 | t 
я I П 1 і 1 | 1 19 і 1 1 [| 1 ! I | 
К 1 1 1 1 1 | [| led 1 1 1 1 1 і 1 1 
o 1 1 1 1 1 | і | f [ І 1 1 1 | | | 
оо 1 1 1 1 1 і 1 ia Ц 1 Ц 1 1 1 Ц Ц 
БЕ L| П 1 1 1 го 1 i> 1 ' то 1 1 1 го 1 
HI 1 13 1 1 | t0 1 1 ia 1 ta 1 I i | = і 
пи то 1 IH Io طا‎ | "о 1 | v0 ia {ш tea 1 1 го | а і 
го H ta |o һо led 10 I Ф 1 O ta т al го 1 о bo ts 
і tg ' 15 єс ta тя 1 2 1 oF to l = 1> LI = | > !z io 19 
ug 18 1 о | > і = ! го |o го IS bx ie Ц 2 {р | | = | > 
СЕ гы ГЕ ги tea lo is Ея a o 1и | > го тр Ig tea {A 
ك‎ id [о m d lo «o ma Lo 1 o Ee << го <= Ia го L si GEZ 
[- < О га ao Qo оа а^ go Occ їз © Gun Tu ым он QA g= Pz 
< m o o a о © о [e] m ba - a = = 


101 


Ottawa County, Оһо 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the text. 
< means less than; > means more than. Absence of an entry indicates that the feature is not a concern or that data were 


not estimated] 


Soil name and 
map symbol 


Ag----—------------— 


‚ Haskins 


Hy-------------—--- 
H 


oytville 


Nappanee 


B/D 


- B/D 


TABLE 17.--SOIL AND WATER FEATURES 


Floodin 


|Hydro-| 
| logic| Frequency 


None-------- 


| 
Heequentecce Brief f 


| 
Prequent----|Long------ 


| Duration |Months | Depth | 


Nev-Mayi 


| 
ES 


| 
ов 


| 


|Jan-Dec 


High water table 


Kind  |Months | 


а EE 


>6.0 
>6.0 


>6.0 


| 
*1-1.0|Perched 

| 
1:0:0] Apparent Ee 


| | 
соо ырен |Jan-Apr 


| 
| | 

cap кеге чапар 
| | 

»6.0 | --- | --- 

| | 
| 

SE EE ey 
| | 


Bedrock 


Depth 


>60 


>60 


20-40 


>60 


>60 


|Hardness | 


The symbol 


Risk of corrosion 
| Potential] 
frost |Uncoated {Concrete 


| 

|Moderate |Low------ | Low. 

| | 

| | 

|Moderate |High----- | ож. 

| | 

[Moderate |Low------ | Low. 

| 

| 

[pun ----- | High----- | Low. 

| | | 

ae ----- | А 

| | | 

oe E Шой: 

| | | 

| VE 

| | || 

а oe ------ | Low. 
| 

| | | 

|Moderate pan ----- |Moderate. 

| | 

| | 

|High----- | High----- |Moderate. 

| | | 

| High----- | High-----| Low. 

| 

| | | 

| High----- | Low------ | High. 

| | | 

| | 

|Moderate |High-----|Low. 

| | | 

| | | 

| High----- | High-----|Low. 

| | | 

| | | 

| High----- | он» 

| 

| | | 

|Moderate |High----- | Moderate. 

| | 

| | | 

а GE ----- (e 
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eor 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 


|| || Floodin | High water table Bedrock || Risk of corrosion 
5 | ] I | 1 | Potentiali || 


011 пате апа | Hydro- 
map symbol | logic! Frequency | Duration |Months | Depth | Kind |Months | Depth [Hardness| frost  |Unecated [Concrete 
{group | | | | | | | | | action | steel 
РЕ та 

| | | | | | | | | | | 
ОаВ--------------- | А | №юпе-------- | --- | --- | >6.0 | --- | - | >60 | --- | Low------ | bow------ | Moderate. 
Oakville | | | | | | | | | | | 

| | | | | | | | | | | | 
Pt*, | | | | | | | | | | | | 
Pits | | | | | | | | | | | | 

| | | | | | | | | | | | 
RaB--------------- | B [None-------- | --- | --- |2.5-4.0|Perched |Јап-Арг| >60 | --- |Модегаве |High----- |High. 
Rawson | | | | | | | | | | | | 

| | | | | | | | | | | | 
RmA--------------- | c |None-------- | --- | --- 11.0-2.5|Perched lJan-Apr| >60 | --- | High----- | High----- | Moderate. 
a VAR AE 
БЫС =з аи | D | None-------- | — | --- |2.0-3.0|Регсвеа |Маг-Мау| >60 | --- [Moderate |High----- | Moderate. 
St. Clair | | | | | | | | | | | | 

| | | | | | | | | | | | 
Sh---------------- | - | Frequent----|Brief-----|Oct-Jun|1.0—-3.0| Apparent |Jan- -Apr| »60 | --- | High----- | High-----lLow. 
Shoals | | | | | | | | | | | | 

| | | | | | | | | | | | 
иу И НЕ | D  |None--------] о | --- | +1-1.0]Perched |Jan-Apr| >60 | --- |High----- |High-----| Low. 
Toledo | | | | | | | | | | | | 

| | | | | | | | | | | | 
Tp---------------- | D | Мопе-------- | --- | --- | +3-1.0|Perched |Sep-May| >60 | --- | High----- | High----- | bow. 
Toledo | | | | | | | || | | | | 

| | | | | | | | | | | | 
Ud*. | | | | | | | | | | | | 
та 
Wa-------- те | D | Frequent----lLong------ |Jan-May| 0-1.0| Apparent | Dec-Jun| >60 | --- | High-----|High-----|Low. 
Wabasha | | | | | | | | | | | | 


| | | | | | || 
Ыы—— EE dd d o 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


Soil name Family or higher taxonomic class 


%А1рапзее------------------ | Mixed, mesic Aquic Udipsamments 

Fine, illitic, mesic Typic Haplaquolls 

Loamy-skeletal, carbonatic, mesic Eutochreptic Rendolls 
Pine-loamy, mixed, mesic Typic Haplaquolls 

Fine, illitic, mesic Aeric Ochraqualfs 

Fine-loamy, mixed, mesic Mollic Hapludalfs 

Fine-loamy, mixed, nonacid, mesic Тур1е Udifluvents 


Genesee Variant----------- | Fine-loamy, mixed, nonacid, mesic Typic Udifluvents 
Glendora------2----------- | Mixed, mesic Mollic Psammaquents 
Haskins------------------- | Fine-loamy, mixed, mesic Aeric Ochraqualfs 
Hoytville----------------- | Fine, 1111%12, mesic Mollie Ochraqualfs 


Kibbie-------------------- Fine-loamy, mixed, mesic Aquollic Hapludalfs 
Latty---- ‚ 1111516, nonacid, mesic Typic Haplaquepts 
------------ mixed, nonacid, mesic Mollic Haplaquepts 


mixed, mesic Typic Argiaquolls 

mixed, mesic Typic Hapludalfs 

illitic, mesic Aeric Ochraqualfs 

Mixed, mesic Typic Udipsamments 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Loamy, mixed, mesic Aquic Arenic Hapludalfs 

Fine, illitic, mesic Typic Hapludalfs 

Fine-loamy, mixed, nonacid, mesic Aeric Fluvaquents 
Fine, illitic, nonacid, mesic Mollic Haplaquepts 
Clayey and loamy, mixed, nonacid, mesic Udorthents 
Fine, illitic, nonacid, mesic Mollic Fluvaquents 


* The soil is a taxadjunct to the series. See text for description of those characteristics of the soil 
that are outside the range of the series. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). То Не a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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CASTALIA-MILTON association: Moderately deep, nearly level and 
Each area outlined on this map consists of gently sloping, well drained soils formed in dominantly loamy and 
O ОРН EI OE SIX лаар гараз clayey material over dolomitic limestone bedrock 


meant for general planning rather than a basis 
for decisions on the use of specific tracts. 


HOYTVILLE-NAPPANEE association: Deep, nearly level, very poorly 
drained and somewhat poorly drained soils formed in silty and clayey 
glacial till 


LENAWEE-KIBBIE-COLWOOD association: Deep, nearly level, very 
poorly drained and somewhat poorly drained soils formed in silty, loamy, 
and sandy glacial lakebed deposits 


TOLEDO association: Deep, nearly level, very poorly drained soils 
formed in clayey glacial lakebed sediments 


TOLEDO-NAPPANEE association: Deep, nearly level, very poorly 
drained and somewhat poorly drained soils formed in clayey glacial 
lakebed sediments and glacial till 
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Each area outlined on this map consists of 
more than one kind of soil. The тар is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL CONSERVATION SERVICE 


SOIL LEGEND 


Symbols consist of letters or combinations of letters and numbers. The first 
two letters identify the soil or miscellaneous area, and the next letter, if 
used, identifies the slope class. Symbols without a slope designation are 
either level or nearly level or a miscellaneous area. A final number 2 
indicates those soils which have been eroded. 


SYMBOL NAME 


Ag 


Bo 


Co 


Algansee fine sand, occasionally flooded 
Bono silty clay 


Castalia very stony fine sandy loam. 1 to 6 percent slopes 
Colwood loam 


Del Rey at loam, 1 to 3 percent slopes 
Dunbridge fine sandy loam, 2 to 6 percent slopes 


Genesee siit loam, frequently flooded 
Genesee Variant loam, frequently flooded 
Glendora loamy fine sand, frequently flooded 


Haskins loam, O to 3 percent slopes 
Hoytville silty clay loam 


Kibbie fine sandy loam, 0 to 2 percent slopes 


Latty silty clay 
Lenawee silty clay loam 


Millsdale silty clay loam 
Milton silt loam, 2 to 6 percent slopes 


Nappanee silty clay loam, 0 to 3 percent slopes 
Oakville fine sand, 2 to 8 percent slopes 
Pits, quarry 


Rawson loam, 2 to 6 percent slopes 


Rimer loamy fine sand, stratified substratum, О to 2 percent slopes 


St Clair silty clay loam, 4 to 12 percent slopes. eroded 
Shoais silt loam, frequently flooded 


Toledo silty clay 
Toledo silty clay, ponded 


Udorthents, gently sloping 


Wabasha silty clay, frequently flooded 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
County or parish 
Minor civil division 


Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 


STATE COORDINATE TICK 


ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 


State 


RAILROAD 


LEVEES 


Without road 


[Davis Airatrio || —-— 


аи аи 


t 
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WATER FEATURES 


DRAINAGE 

Perennial, double line 

Perennial, single line 

Intermittent 

Drainage end 

Canals or ditches, 

Drainage and/or irrigation 

LAKES, PONDS AND RESERVOIRS 

Perennial 
MISCELLANEOUS WATER FEATURES 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock ЧУТИ vvv y 


(points down slope) 


Other than bedrock 
(points down slope) 


SOIL SAMPLE SITE © 


titer 


MISCELLANEOUS 


Sandy spot 
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This map i$ Compiled on 1977 aerial photography by the U. $. Department of Agriculture, Soi Conservation Service and Cooperating agencies. 
Coordinate grid ticks and tand division comers, if shown, ore approximately positioned. 
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This map is compiled on 1977 aerial photography by the U. $. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, are approximately positioned. 
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This map is compiled on 1977 aerial photography by the U. 5. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, are approximately positioned. 
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